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THE NEXT WAR 


CHAPTER I 


WAR AND PROPHECY 


Mankind, it has been said, lives by happy com- 
binations of words, thinks by phrases. With phrases, 
no less than with engines of destruction, the world 
fought the Great War of 1914-18 — “The War for 
Democracy” on the Allied side, “The Place in the 
Sun” and “Spreading our Kultur” on the German. 
Volumes of political essays and bales of editorials 
have less influence among the American people at 
present than that popular expression, “A hundred 
per cent American.” 

In the two years since the Armistice, a new phrase 
has entered the discussion of military affairs not only 
in. America but in all the European countries- — 
“the next war.” It appears many times daily in 
the reactionary press of Berlin, Vienna, Budapest, 
Paris. If sprinkles the reports in the staff colleges 
of the Continent, of England, of the United States. 
It has furnished already the theme for books in all 
European languages. “The First World War,” the 
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course of Kussia r T here were whisperings, in- 
deed in the Allied countries, ffiere were loud fore- 
casts in Germany, that Kussia might withdraw from 
the Entente; hut who prophesied the curious circum- 
stances of her withdrawal and the still more curious 
results to which it led? Ten European statesmen 
believed that Holland, Switzerland or even Spain 
might enter the great war to one who counted on 
the : United States. And who, before 1917, prophe- 
, * tied m what manner we would be the deciding factor 

or even hinfced at our curious influence on the peace? 
Who looked forward and foresaw the American flag 

flymg over the mighty fortress of Ehrenbreitstein 
Lobtcnz ? 

Such affairs as these belong to the political side 

flrt r ’ k art r ke ° f itS uncertaint y- ^ would be 
foolish, therefore, for even the wisest and best-in- 

formed statesman, and still less for a journalist, to 

prophesy what nations or combinations of nations 

might oppose forces in that “next war.” The com- 

nomiJ A thC . quC ?. tion ’ invo)vin g as it does eco- 

T -? 0l,t ‘ CS ’ rdigi0n ' sudd “ outbreaks 
f mob-mind, shifts of population, the rise of lead- 
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But forecasting the methods, strategies and effects 
of future wars is more like a purely mathematical 
problem, and infinitely easier. Such forecasts have 
been made in the past; and the best-informed and 
more intelligent of them have been vindicated by the 
course of events. Before the Russo-Japanese war, 
military critics who combined sound information 
with sound imagination said that in the next war 
between thoroughly prepared armies, the frontal 
lines would become deadlocked in trenches, and that 
battle could then be won only by a sudden and well- 
conceived surprise on the flank. That is exactly 
the history of the Russo-Japanese war; Nogi’s great 
flanking movement won the battle of Mukden after 
the main forces had undergone some weeks of stale- 
mate in the front trenches. Had the Russians pos- 
sessed a single scout aeroplane, Nogi’s success would 
have been impossible. The aeroplane appeared a 
few years later, proved itself not a toy but a prac- 
tical machine. Then the military critics, of the class 
before mentioned made a new forecast. A war 
between densely-populated and thoroughly armed 
peoples such as those of Europe, they said, might be 
decided by an overwhelming initial thrust. Failing 
that, it must settle down to a long deadlock in 
trenches, a war of attrition with unprecedented 
losses, to be decided only when one side or the other 
crumpled up through exhaustion of economic re- 
sources and of morale. That view was expressed 
for the United States in Frederick Palmer’s novel, 
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u The Last Shot.” And these forecasts of the mili- 
tary critics might stand now as histories of the great 
war. 

So it is possible to speak with some authority con- 
cerning the character of that “next war,” especially 
since so many able Europeans have already recorded 
and analyzed the experiences and lessons of “the first 
world war.” Though we cannot do more than guess 
at the participants, we can foresee the methods of 
that struggle and its direct and indirect results on 
the lives and property, the souls and bodies, of the 
; nations who find themselves involved. 

It h difficult, however, rightly to see the future 
without at least a glance at the past. It is doubly 
difficult in this discussion, because during the war of 
8 certain forces hitherto smouldering burst 
into blaze. Not only did the character of warfare 
.cfe&nge, but its whole relation to peoples and to 
human life. From now on, we must consider war in 
an entirely new light. An understanding of the dif- 
ference between old wars and “the next war” is 


CHAPTER II 

THE BREEDING OF CALAMITY 

Man alone, among the higher animals, seems 
characteristically to light his own kind to the death. 
Doubtless before there was law or morals the primi- 
tive savage often got the woman, the ox or the stone 
knife which he wanted simply by killing the pos- 
sessor. With the organization of society, groups 
and tribes began to do the" same thing collectively 
as a means of acquiring live-stock, wives, slaves or 
territory; and we had war. In primitive society, if 
we may judge from our study of existing savages, 
wars were often comparatively bloodless affairs, set- 
tled by a contest between two champions or by a 
few wounds. Whole groups and tribes may have 
lived on the pacifist theory, as do today certain 
African nations which will not keep cattle because 
cattle bring on raids and peace is with them pref- 
erable to property. 

When the curtain lifts on recorded "history, tribes 
were collecting into nations, and kingship was firmly- 
fixed In human affairs. By now, war also was a 
permanent human institution; every throne was 
propped up by an army. The relation of warfare to 
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this early progress has been traced by H, G. Wells 
in his Outline of History. A people settled down, 
developed agriculture, town life, a literature, the 
mechanical arts, the beginnings of scientific know 1 - 
edge 5 accumulated wealth and desirable luxuries. In 
this process, they became to the barbarian point of 
view effeminate, and easy prey for conquest. 

Warfare, then and for centuries afterwards, was 
mostly a matter of individual fighting. That side 
was the victor which had the greater average of men 
strong and skilled with the sword or lance, accurate 
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g the barbarians had an invariable custom of killing 

jj| strangers. Possibly by no other means than war- 

J||, fare could the rudiments of civilization have reached 
the outer fringe. When the wild Persians over- 
I whelmed them, the peoples of the Mesopotamian 
W Basin had a written language, an understanding of 
primitive mechanics, a system of star-measurement. 
Left alone, they might have gone on to advanced 
mechanics such as the steam engine, to the truth 
about sidereal space and the world in space. The 
Persians blew out ail that bright promise; yet before 
they themselves were conquered, they had acquired 
what their captives had learned. So it went, the 
world over, except in those three or four rather 
abnormal centuries during which Rome held sway 
over the world; and not even Rome was wholly an 
exception. She conquered Greece ; but intellectually 
she became so absorbed by the Hellenic people that 
every Roman gentleman must speak perfect Greek 
or he was no gentleman. The Goths came into 
Southern Europe unlettered barbarians; in a few 
centuries, they had in Ravenna the most advanced 
civilization of their time; and they learned it all 
from the conquered. The Northmen got their let- 
ters, their mathematics, their mechanics from subject 
peoples. The German Junkers professed that they 
waged the late war to spread their culture by con- 
quering; the ancient peoples spread their culture 
by being conquered. He would be indeed a preju- 
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diced pacifist who ignored this aspect of old war, or 
denied the possibility that in such times war was 
beneficial. 

In those days of primitive nations warfare had 
no rules, or very few, of mercy or decency. The 
conquering king and his men, undeterred by scruples, 
did as they pleased with the conquered. If it 
served their whim or purpose, they slaughtered a 
surrendered army, even the women and children, of 
a whole surrendered tribe. The kingly inscriptions 
of Egypt and Assyria boast of such deeds as glories 
of the crown. When the tribe was spared, it was often 
merely that It might w’ork to pay the victor tribute, 
or to furnish him with slaves. If there were pro- 
testing voices they have left no record. But as 
early as the greatdaysof -Greece, we find a little 
faint criticism both of war itself and its methods. 
p%e thing,- certain men thought, was an evil, a 
calamity. It could not be stopped, probably; but 
it was an evil nevertheless. There did arise, how- 
ever, a dim code— rudimentary morals of war. It 
was no longer quite ethical to kill women and chil- 
dren, to slaughter your prisoners. It was often 
done; but it required explanation and apology. 
When, some half-century before Christ, Julius 
€«sat put to death the Usepetes and Tenectri, he 
was denounced in the Roman senate, and Cato even 
proposed that he be turned over to the Germans. 

Christianity, when it came at last powerfully into 
human affairs, carried forward this moral move- 
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ment. A divine institution applied by imperfect 
men, it did not strike at the roots of war; nor in- 
deed did it seem clearly to recognize them. It es- 
tablished, however, the principle that an unjust war 
was wicked; and it did strive to ameliorate the un- 
necessary horrors and to fix the tradition of chival- 
rous warfare. The Truce of God, by which it be- 
came wicked to fight on certain days of the week, 
was an attempt in this direction. 

The mov ement collapsed in the great religious or 
half-religious wars of the sixteenth century, and 
for a reason quite logical and understandable. Both 
sides were fighting heresy, - a, siti and crime — they 
thought — which did not merely injure men in this 
life as do most ordinary crimes, but which eon* 
demned their souls to an eternity of misery. No 
punishment was too severe for heresy. Hence such 
massacres as those of the Thirty Years’ War in 
Germany, and the sack of Antwerp in the Low Coun- 
tries. 

When mankind came out of this madness, the drift 
toward chivalrous warfare was resumed. The code, 
by the twentieth century, had become definite ; it 
was a chapter in every general military text book, a 
course in the education of every professional sol- 
dier; finally it was sanctioned almost as international 
law by the Hague Peace Conference. In principle, 
war must rest as easily as possible on non-combat- 
ants such as women and children ; nor might even 
an armed enemy be killed unnecessarily. In detail, 
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it was agreed that a city might not be besieged until 
the non-combatants had been given time to get away 
from the ensuing bombardment and starvation, that 
the victors holding occupied territory must be re- 
sponsible for the lives of the inhabitants, that prison- 
ers of wars must not only be spared but adequately 
fed and housed, that surgeons, nurses and stretcher- 
bearers must have every reasonable opportunity to 
rescue and succor the wounded; finally that certain 
“barbarous” methods. of killing, such as explosive 
;; bullets and poison gases, might not be used. And 
the military dan of all nations generally accepted 
: * this qode as the law and the gospel ; they had been 
V; bred in the idea of chivalry, and had developed a 
Jy "beautiful and strict conception of professional ethics 
Ki||b' Implied truth and honor toward their own, 
and & sense of mercy toward their enemies. With 
v such an attitude toward War, the nations entered the 
, unprecedented struggle of 1914-18. 

In the meantime, another current had been run- 
ning among the European peoples,* it fo necessary to 
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helm and imposed his will on the Continent of 
Europe with 50,000 mixed British, Dutch and Aus- 
trian troops. France was considered, in this period, 
the great military power of the world. Just before 
the Revolution of 1789 her armies had a theoretical 
war strength of 210,000, or about one in 100 of 
the population. Nor was the economic burden of 
warfare very heavy. The weapons were compara- 
tively few and primitive — flint lock muskets for the 
infantry, sabres and lances for the cavalry, plain 
smooth-bore cannon for the artillery"* Speaking 
generally, ammunition consisted of four standard 
commodities — black powder, round lead bullets, 
flints, and solid cannon balls. The factories which 
supplied enough of this ammunition for the limited* 
armies of the day represented only a very small part 
of the nation’s productive forces. And, except in 
regions swept by the armies, the industries of the 
nations went on in war much as in peace. Even an 
unsuccessful war laid on the people only a compara- 
tively light burden of taxation. The losses in men 
were not so great but that the general increase in 
races almost instantly filled the gap. At Blenheim, 
before mentioned, Marlborough lost less than five 
thousand men both killed and wounded, the defeated 
French and their Bavarian allies only eleven 
thousand. 

Then came the French Revolution. The new, 
fanatical French Republic, opposed by an alliance 
of all the kings of Europe, its frontier invaded, its 
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nobility joined with the enemy, faced the alternative 
of a struggle with every resource it had or ex- 
tinction and the gallows. The principle of conscrip- 
tion was decreed for the first time by a great na- 
tion. Every man capable of bearing arms must serve 
or hold himself ready to serve. And national in- 
dustries also were mobilized, even if crudely. 
Theoretically, at least, all the iron-workers of France 
went to work on guns, cannon, pikes and ammuni- 
tion. In the very streets of Paris stood the forges, 
hammering out bayonets. 

There followed the twenty years of the Na- 
poleonic wars, wherein conscription was applied in 
fact if not always in name. From that time, through 
’’fifty years of comparative peace, the thing grew as 
a principle of statecraft It did not become set- 
tled and universal, however, until after the Franco- 
Prussian War of 1870. Prussia, ambitious leader of 
the German -states, herself led by men with ruthless 
genius, had applied the principle of conscription, had 
planned and studied the possibilities of modern war- 
fare as they had never been studied before. The 
German army was ready “to the last buckle” when 
it hurst on France, swept up the brave but ill-organ- 
ized array of MacMahon, took Metz and Paris, and 
in six months brought about a peace which tore from 
France two provinces, nearly her whole supply of 
iron ore, a discriminating tariff agreement, and the 
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Now we must go back again and trace for a 
moment a third current, running into that cesspool 
which o v e rflowed in i 9 1 4. Y y . Y 

The era of kingship, as a focus for human loyalty, 
had passed into the era of Powers. And these 
Powers grew as predatory as the Roman Empire, 
though less frankly and obviously so. The age of 
machinery, of intensive manufacture, had arrived. 
Europe produced only a part of the raw materials 
which she needed for her furnaces, her forges or 
her looms. That country would prosper best, it 
was felt, which held the tightest grip on the sources 
of raw material. Every European nation was turn- 
ing out more manufactured goods than it could use 
at home; all needed foreign trade; and “trade fol^ 
lows the flag.” Finally, as national wealth was 
multiplied through the fruitful processes of ma- 
chinery, Europe began to pile up surplus capital. 
Investment in new, undeveloped lands was much 
more profitable to capital than domestic investment 
under tight conditions. 

Out beyond the fringes of European civiliza- 
tion lay barbaric and semi-civilized peoples owning 
raw materials, ready to buy European manufactured 
goods, promising still other benefits to the nation 
which could possess them either as conquerors or 
“protectors.” It was easy for a European states- 
man, who wanted a fruitful barbarian country, to 
find the pretext. A native king, we will say, was en- 
couraged to get hopelessly into debt with a Euro- 
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pean government or banking firm. An “incident” 
occurred. There were Europeans who made a trade 
of bringing on such incidents. National honor was 
offended *, also, there was the debt. The army of 
the European power involved — sometimes blood- 
lessly, sometimes after a brief campaign — assumed 
the responsibilities of the native king. The debt 
was paid in time; but the European control re- 
mained. I describe here, and only as an example, 
one method among many. 

When any given power so extended its “influence,” 
it tried to make that influence exclusive. It must 
have all the raw materials and all the markets 
which it cared to take. It must have all the rights 
*to invest capital. When the European nation, for 
fear of its rivals, could not take over any unde- 
veloped nation outright, it tried to bring it at least 
within its “sphere of influence” — a kind of half- 
control leading in time to full conquest The critics 
of this system call it “financial imperialism.” For 
European diplomacy, backed by enormous armies, 
by great national banking houses, by munitions mam 
ufaeturers, had become almost frankly commercial. 

Diplomacy kept the long peace which this policy 
always endangered by a system borrowed from the 
eighteenth century and much improved in the nine- 
teenth. “The Balance of Power” it used to be 
called; now it was termed “the Concert of the 
Powers.” Nations, led by the great powers, allied 
themselves in such manner as to keep the opposing 
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sets of interests at about equal strength. If you 
expect to make a successful aggressive war, you must 
have a superiority of forces. Two nations about 
even in military resources are not likely to fight. 
The risk of failure is too great. And so with two 
alliances. But all this time, another current was 
running strongly among European nations. Each 
alliance was struggling to build up stronger poten- 
tial power than the other. This helped when, as 
happened every four or five years, there rose a 
visible conflict of interests. The stronger you were 
in a military way, the stronger would be the situa- 
tion of your diplomats. Every year, the European 
“race of armaments” grew more intense. 

Expressed in less abstract terms, this was the ,» 
general state of Europe during the forty or fifty 
years which followed the Franco-Prussian war; 

On the Continent, military conscription had be- 
come universal. If Great Britain did not follow, it 
was because she, an island kingdom, was checking 
armies with an unprecedented navy. On the Conti- 
nent, every young man must serve his two or three 
years with the colors, learning to be a modern sol- 
dier. Retired to the Reserve, he must at intervals 
drop his work and drill again, in order “to keep 
his sword bright.” The financial bgrden of arming 
this soldier grew even greater. As I shall presently 
show, weapons of warfare never until recently im- 
proved so fast as industrial tools; but they did im- 
prove almost too rapidly for the finances of the 
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nations. The Germans decided that a repeating 
rifle could he used with advantage in infantry tac- 
tics; the French must scrap from five to ten million 
single-shot rifles and replace them by repeaters. 
When the British proved that a battleship of unpre- 
cedented size entirely armed with big guns could 
thrash any small battleship armed with guns of 
mixed calibres, all existing battleships were headed 
toward the junk-yard, and the rival nations must 

a field- 


mg-pot or to museums, to be replaced by imitations 
of the French “soixante-quinze.” And the expense 
* of these improvements increased almost in arith- 
‘ ; metical ratio. A repeating rifle, with its compli- 
; cated mechanism, cost much more than a smooth 
* e. “First-line” ships for modem navies cost in 
ities one or two million dollars; a crack 
asts now a matter of forty or fifty 
t The burden, of taxation weighed 
* on the common man and 
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mg life of every able-bodied young man; and its 
obvious end was not creation of wealth, hut 
destruction. 

But the nations in general could not let go, even 
had their statesmen desired to renounce “Financial 
Imperialism” and its buttress of great standing 
armies. If for no other reason, because Germany 
sat in the centre of Europe, unconverted to any 
theories which involved military disarmament; and 
England sat behind her sea walls, afraid of any 
theories which Involved naval disarmament. But 
Germany was setting the pace. She had learned 
the “lesson” of the Franco-Prussian war— a “nation 
in arms,” an army methodically, scientifically pre- 
pared from its boots to its plan of campaign, eter- 
nally ready for that sudden stroke which catches the 
enemy unprepared. Scientific military preparation 
had kid the foundations for the prosperity and 
greatness of modern Germany. More scientific prepa- 
ration — more prosperity and greatness ! That Ger- 
man genius for organization, scarcely suspected be- 
fore 1870, sprang into full blaze. And the army 
was organized into every German institution. The 
state schools educated the children to make them not 
only good citizens and efficient workers, but also 
good soldiers. With a skill and thoroughness which 
was the marvel of its time, Germany wove the army 
into the fabric of civilian life. Her state railways 
were laid down not only for commercial needs but 
also with a view to moving great bodies of troops 
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toward any critical point on the frontiers. Her great 
steel works, making and exporting the tools and 
machinery of civilian life, could be changed over with 
a minimum of trouble into factories for munitions 
of war. She specialized, indeed, on munition making 
— furnished the rifles and cannon for the little wars 
of the far countries. 

The “psychological preparation” imposed by the 
rulers of Germany was just as thorough. A state- 
controlled pulpit, a state-controlled press, state-con- 
trolied teachers and university professors, ham- 
mered or insinuated into the German people exag- 
gerated, conceited patriotism and the thought of 
war — the “Religion of; Valor.” With the national 
talent for intellectual speculation, the Germans of 
.the governing class worked out a philosophy which 
sounds quaint to practical-minded Americans, but 
upon which men lived and died. The state was a 
thing with a soul. It was the duty of the subject, 
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performed against other citizens of the state, became 
holy when performed for the state. 

War was the highest manifestation of the state, 
the supreme act which gave it glory, the opportunity 
for the subject to prove his devotion. War was good 
in itself. It was, first of all, natural. All biological 
life was a struggle. The weak went down, the 
strong survived; by this process the species evolved 
and improved. So, the weaker races; go down be- 
fore the stronger, for the improvement of the human 
breed* Of course, your own race was the strongest, 
the most worthy of survival. Races grew soft in 
peace, strong in war. The talk about doing away 
with warfare was “immoral, unnatural, degrading,” 

Such, briefly, were the ideas upon which Germany 
was being fed. We all know that, I suppose. Most 
of us have heard of Bernhardi and his book “Ger- 
many and the Next War” — the extreme expression 
of this view. What we do not perhaps appreciate 
is that such opinions were not peculiar to Germany. 
In the Great War, in the settlement after the Great 
War, Europe was divided not only by a horizontal 

*1 shall treat later on of other articles of this faith bat this 
one might as well be nailed here and now. Admitting what is 
popularly called the Darwinian theory of the origin of species 
through survival of. the fittest, evolutionists still doubt whether man 
did not free himself from the law of evolution at the moment when 
he fashioned the first tool, built the first fire. From that time, he 
became not the creature of his environment, but its master. But 
if . the man-species still lives, grows and improves by the 
law of evolution, the struggle for existence is, its the natural, ani- 
mal state, between individual and individual, not between tribe 
and tribe, horde and horde. This is like many other militarist 
arguments; it is neither true nor scientific; it only seems so. 


line between Entente Allies and Germanic Allies, but 
by a vertical line between the aristocratic element 
and the democratic element. The set of ideas which 
I have quoted above were distinctly aristocratic in 
their aims and origins ; by an aristocracy in secure 
control they were disseminated. But the other 
European aristocracies held exactly the same view — 
not so logically worked out perhaps, not so frankly 
expressed, but the same at the bottom. Lord 
Roberts, the venerable and respected British gen- 
eral, issued a kind of manifesto at the beginning of 
the war. Less brutal and feverish in expression, it is 


in thought the same thing as the mouthings of the 
German Junkers. “War is necessary for the souls of 
c people,” he said in effect ; “it is the tonic of races.” 
You heard the same sentiments from the French Gen- 
eral Staff. The difference was only this: whereas in 
the Entente countries the democratic idea kept a 
balance with the aristocratic as in Great Britain and 
Italy, or maintained the ascendence as in France, 
the aristocratic element held in Germany the con- 
trol over government, over most material activities, 
over most sources of public opinion. Germany, said 
the aristocrats of the neutral European nations, had 
made aristocracy scientific, brought it up to date, 
showed how it could be fastened on to a modem 
state. That was why these neutral aristocracies 
were one and all pro-German. 

There were German dissenters, of course. There 
were in fact many of them, as the Social Democratic 
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vote showed in 1913, the Revolution in 1918. But 
their dissent was as yet ineffective. Probably the 
majority of Germans believed in this Religion of 
Valor which they had learned with their Christian 
prayers. Certainly the majority believed that the 
intensive, perpetual preparation for instant war was 
a necessity to a nation “ringed with enemies.” The 
preparation went on, ever and ever more burden- 
some and complex. So did the propaganda, the 
“mental preparation.” By 1914, the Germans pub- 
lished and read more books on war than all the other 
nations of the world put together. “The man who 
builds the ship will want to sail it,” say the nautical 
experts. And the man who forges the sword will 
want to wield it By 1914, the mine was laid and 
ready. With their “financial imperialism,” their 
“concert of the powers,” their race for dominating 
armament, all the European nations were responsi- 
ble for that The assassination of an Austrian 
prince, a mere police court case, lit the fuse. Acci- 
dent alone was responsible for that The fuse might 
have been trampled out; but the Kaiser and his 
counsellors held back, held others back. Germany 
was responsible for that — Germany and an aristo- 
cratic, militarist system, “prepared to the last 
buckle.” On the day of mobilization, the French 
conscripts went to their appointed places sober or 
pale or weeping according to their individual char- 
acters. The first young British volunteers marched 
to the recruiting offices with a solemn consecration 
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in their faces, as men who go to take a sacrament. 
The Germans rushed to arms shouting and singing. 
During the early days of the Belgian invasion a Ger- 
man Junker officer, who seemed well informed upon 
events within the enemy lines, spoke to me with 
tears of pride in his eyes concerning this contrast. 
“Ah, Germany was beautiful — beautiful!” he said. 



CHAPTER III 


SECOND YPRES 

So the nations went to war, armed to the teeth, 
ready as nations never were before. It was to be 
a supreme struggle ; all intelligent Europe knew 
that Every available ounce of national resource, 
human material and energy was necessary to victory. 
If the rest did not understand, Germany soon taught 
them. And from the beginning, the ‘‘code of civi- 
lized warfare” began to melt away. In the first 
week, Great Britain and Germany both violated its 
spirit if not its letter. It was provided in the code 
that when siege was laid to a city the non-combatants 
must have a chance to get away in order to escape 
starvation as well as bombardment. With her domi- 
nant navy, England at once put a food-blockade on 
Germany, She knew that Germany produced but 
80 per cent of her own food; and that this was done 
only through intensive fertilization and the em- 
ployment in harvest and plowing time of a mi 1 ” 
and. a half Russian laborers. The state of - 
reduce the supply of fertilizers, ' 

Russian laborers, would take froi 
the domestic laborers. It was post 
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failing, to starve out Germany, the weakest civilian 
baby as well as the strongest soldier. From the 
first day of the war — in plan if not at once in ac- 
tion — Germany prepared in the same way to starve 
out the British Isles with submarines. When she 
applied her submarine campaign, Germany violated 
at once an old article of the code which provided 
that merchant ships, about to be sunk for carrying 
contraband, must be warned and searched and that 
their crews must be allowed to escape. She began 
to sink without warning. If Germany abandoned 
this method in 1915, it was only because the United 
States protested, and she feared to drag us into 
^ the war against her. She resumed her original plan 
in 1917, and we did enter the war. 

It was provided in the code that civilians should 
be given warning of a bombardment. But the aero- 
planes had arrived ; and aeroplane tactics depend not 
upon speed but upon surprise. In the first 
^ ight of the war and as unexpectedly as a bolt 
of lightning from a dear sky, a German Taube ap- 
peared over Paris, dropped a bomb which blew in 
the front of a shop and killed two civilian butchers 
peacefully wrapping up meat*. Germany invaded 
Belgium. As part of her long-studied plan for keep- 
ing everything serene on her line of communica- 
tions against France, she seized as hostages a few 
leading citizens of each town through which she 
passed, shot them if the town did not behave. And 
*ne faking of hostages had been so long abrogated 
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by the code that a French Encyclopedia of War is- 
sued in the sixties of the last century defined it as 
“a usage of barbarous and semi-civilized warfare, 
for centuries discontinued by civilized nations.” The 
“code” was going fast. A structure of merciful if 
superficial ethics which had been three centuries 
building was toppled over in two weeks. 

Eight months later, humanity arrived at a date as 
significant in our annals, T think, as October 1 2, 
1492 or July 4, 1776. It Is April ,4^ IQ I g, during 
the Second Battle of Ypres, TJiat day^ the Germans 
rolled across the Western trench-line a cloud of 
Iridescent chlorine gas which sent French, Arab, 
English and Canadian soldiers by the thousands 
back to the hospitals, coughing and choking them- 
selves to death from rotted, inflamed lungs. Had 
the German General Staff possessed imagination 
enough to use gas wholesale instead of retail on that 
day, they might have won their war then and there. 

The significance of the second Battle of Ypres 
needs explanation. 

Through all the centuries of mechanical and scien- 
tific improvement, military armament — the means of 
killing men— -had lagged behind. The primitive man 
killed in war by hitting his opponent with a hard 
substance— a club or stone. Later, he sharpened the 
stone so that it would more readily reach a vital spot, 
and had a knife or a sword. He mounted the knife 
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bow, which would send a small spear beyond his 
own reach. Gunpowder arrived; that gave still 
further and more powerful projection. But the 
principle, the one method of killing a man in war, 
remained the same — hit him with something hard. 
We had learned many ways of controlling and trans- 
muting for the purposes of ordinary life the power 
stored up by the sun — steam, electricity, the energy 
pf falling water. Military science knew but one 
way — the explosion of chemicals. If we look into 
a battleship, that “great, floating watch,” we marvel 
at the intricacy of her machinery. But we should 
find that the engines, the turbines, the delicate and 
complicated electrical instruments, are all devices 
first invented for purely industrial activities and 
merely adapted for war. We should find the guns, 
the actual killing instrument, among the simplest 
machines on board. In centuries of mechanical in- 
vention and mechanical improvement, very little 
higher intelligence and no genius at all had been put 
into the mechanics g| ; jkiiling men. 

There were good reasons. The men who dis- 
covered the great principles hack of modern machin- 
ery and industrial method, such as Newton in physics, 
Friar Bacon and Faraday in chemistry, Ampere and 
\ olta in electricity, were concerned onlv with pure 
science, with extending the field of human knowledge. 
The clever inventors and adapters — such as 
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graph, Marconi with his wireless, Langley and the 
Wrights with their aeroplanes — were concerned with 
improving the civilian processes of production and 
'1 transportation, or with adding material . richness ter 
modem life. Those who, in biology and kindred 
sciences, followed the paths blazed by the giants of 
the nineteenth century, were even more directly 
benevolent in their ends. Ehrlich and Tak amine 
worked to save, preserve and lengthen human life. 
No first-class scientific mind was interested in re- 
search having for its end to destroy human life. 

Nor did the military caste, whose business — 

' stripped;, of all its gold lace and brass buttons — -was 
to kill, add anything fundamental to the science of 
destruction. It is traditional that what few real 
improvements there have been in armament, such as 
the machine-gun and the submarine, were invented 
by civilians and by them sold to armies. Military 
life tends to destroy originality. It makes for dar- 
ing action, makes against daring thought In the 
second place, there was the code. Professional sol- 
diers wanted, sincerely wanted, to render warfare 
as merciful as possible. They shrank from carrying 
the thing out to its logical conclusion. Killing by 
gas had been theoretically proposed long before the 
war; and most military men had repudiated the idea. 
They had even fixed their objection in the stern 
agreements of the Second. Hague Conference. 

, But from April 22, 1915 that agreement and all 
similar agreements were abrogated. The Germans 
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tions-making, in agriculture, in clerical, work for the 
business offices of war, released a soldier to the 
Front Women were drawn in by the thousands, later 
by^the millions. At the end of the war Great 
Britain, homeland and Colonies together, had in 
arms Ess than five million soldiers; but homeland 
and Colonies together were employing three million 
women m the direct processes of war, besides mil- 
lions of others who gave as volunteers a part of their 
time. It became a stock statement that if the women 
o either side should quit their war-work, that side 
would lose. 

Now since munitions and food had grown as im- 
portant as men, since to stop or hinder the enemy 
munitions manufacture or agricultural production 
was to make toward victory, the women in war were 
tair game. Near London stood the great Woolwich 
munition works and armory, turning out guns, ex- 
plosives and shells. Probably before the end of the 
war, as many women worked there as mem It was 
raided again and again by German aircraft. Why 
not t 1 o tally to destroy the WoolwicTwSrks would 
e equivalent for purposes of victory to destroying 
several divisions. The old code was logical for its 
tune when it forbade the killing of women and other 
non-combatants. Then, killing a woman had no 
point. Now it had a most significant point. 

The same stern logic of “military necessity 11 lay 
behind the continual air raids on cities, fortified and 
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unfortified. Germany began this process. She was 
m a position to do so. She held the advanced lines. 
, r front was only seventy miles from the capital 

i nd ' of France ’ less than a hundred from 
that of Britain, whereas, to attack Berlin, the En- 
tente Allies must travel by air nearly four hundred 
miles I ons of illogically sentimental propaganda 
have beer, published concerning these air-raids. In 
the beginning, the intention was, on any standard 
barbarous, cruel, and stupid. The German General 
otaft, rich in scientific knowledge but poor in the 
understanding of human nature, thought by this 
means to “break down the resistance” of the hostile 
peoples, to bully them into a submissive attitude. In 
this they faded utterly; air raids had rather the effect 

effort Shing thC FrCnCh an<3 Bridsh int ° increased 

But the raids were continued for a more prac- 
wm purpose* 1 he nerve-centres of war are in the 
. great cities, and mainly in the capitals. SuDnose 
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books, their personnel, the French army at the front 
must have been thrown into confusion. 

By the same token the more they approximated 
to this end, the more the air-bombardments made 
toward victory. Both Parisians and Londoners have 
expressed to me the opinion that the Gotha raids 
ant, the Big gerjJja bombardments were “worth 
while” for the effect they had on the business of life. 

J here* no use m denying,” said an Englishman, 
that we did less work than usual — at least a quarter 

less— on As days of air raids/’ 

Still further: defence against air-raids is very dif- 
ficult; so the French, for example, were forced to 
hoid back from the Front in order to defend their 
capital scores of aeroplanes and many batteries of 
guns, whereas the Germans seldom raided with more 
than a dozen aeroplanes. That factor alone made 
air raids useful for strictly military ends. When 
t e Allies began raiding German cities In 1917 and 
1918, when they prepared to raid Berlin on an un- 
precedented scale in that campaign of 1919 which 
never occurred, they were not mainly inspired by 
revenge, as horror-stricken German civilians and 
war-heated Allied civilians asserted. The General 
htafi were after results, not personal satisfaction. 

I hey knew that aeroplane raids on dries brought 
military results. Still further ; they knew that armies 
cfcst and operate for the defence of peoples. The 
object of wars, after all, is not the destruction of 
armies. It is the subjugation of peoples. In strik- 
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irtg at the great cities they were striking, a little 
blindly as yet but still directly, at the heart of 
resistance. 

Of course, when you attack and bombard a city 
without warning— and an air raid, to be effective 


•and an air raid, to be effective 
rmist come without warning — you include in the 
circle of destruction every living thing in that city, 
the weakest non-combatant with the strongest sol- 
dier. “Baby killers” the Londoners called the Zep- 
pelins. . They were just that; for baby-killing had 
become incidental to military necessity. 

Let me here add another departure from the 
code, less significant than the new ways of 
killing and the inclusion of all civilians in the 
circle of destruction, but still important to human- 
ity. Under its spirit, usually under the letter, an 
army destroyed property only when that destruc- 
tion would weaken the enemy’s armed forces and his 
genera] military resistance. Sherman’s devastation 
during his march to the sea was ruthless and terrible, 
and is not yet forgotten in the South. But it had a 
direct military object- — to render impossible the pro- 
visioning of the Confederate Army. The Germans, 
setting the pace, carried the logic of destruction one 
stage iurther. I n their early rush they had taken 
and held securely the coal mines of Northern 
h ranee. Those mines, yielding half of the French 
native coal supply, they deliberately flooded and de- 
toyed. This had no immediate military purpose. 

W* German hands, the mines were useless to the 
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French army. No, the German General Staff- wanted 
simply to weaken France permanently, to make that 
part which they did not seize in their proposed 
German peace a subject nation commercially. The 
colkpse of the Germans in 1918 was so sudden that 
he Allies did not enter her territory while in. a state 
ot war am, it is impossible to say that they would 
not in otner circumstances, have followed the gen- 
erai rule of war and replied in kind.. 

. s „Jd ct n C f °,. n ° ^ urt ^ e . r fh* s > hut summarize: 

ne Lode, a merciful though artificial body of 
ethics, built up by Christianity and all other hu- 
manitarian forces through two thousand years of 
warfare had collapsed. In most respects, we were 
back to the ethics of the barbarian hordes. The bar- 
barians of the twentieth century R. €. killed in any 
manner which their imaginations suggested; so now 
or! civilized men of the twentieth century A. D. 

I he barbarian of the twentieth century B. C. killed 
the women and children of the enemy as tribal self- 
interest seemed to dictate; as now did the civilized 
men of the twentieth century A. D. The barbarians 
of the twentieth century B. C made slaves of the 
conquered people or forced them to pay tribute; so 
virtually~~m such acts as the destruction of the 

trench mines — did civilized men of the twentieth 
century A. D, 

In only two important respects did the code still 
stand when we emerged from the Great War of 
1914-18. We were generally sparing prisoners, 
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granting life to those who gave up resistance and 
surrendered. But would this article have stood in 
case the war went on? Germany held several mil- 
lions of French, British, Belgian, Italian and Rus- 
sian prisoners. At an ever-increasing pace, she was 
being starved out Suppose she had elected to de- 
fend herself literally to the last life, as besieged 
cities have often done? With an underfed army, 
with civilians dropping dead of starvation in the 
streets — what of the prisoners j? She could not send 
them back to multiply the number of her enemies. 


Kather than face this, Switzerland or Holland 
would have entered the war against Germany. What 
might have become of the prisoners? 

Only one article of the code stood firm. With 
occasional violations, the “right of the wounded” 
ms, respected. Speaking generally, both sides 
spared the hospitals. 

. break-down of “the code,” another 

sun ster factor, unknown to the barbarians, had en- 
tered warfare — -that exact scientific method of re- 
search which has wrought all our miracles of in- 
dustry was at the service of the warriors. The cur- 
Wt of scientific work and thought, flowing hitherto 
toward improvement of mankind, was now dammed; 
it was flowing backward, toward the destruction of 
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THE NEW WARFARE 

Now let us take up one by one the new factors in 
warfare introduced by the Great War of 1914.18 
and see what effects they had on that war, what 
inevitable or probable effects on “the next war” 
] 0 makc , * ali easie r to follow, let us begin with that 
actor winch we can grasp most readily— the bush 
ness of killing. Here, in treating of the past, I shall 
take testimony of the war itself mostly from my 
own direct or second-hand observations, extending 
from the Battle of Mons to the Battle of tbe Ar~ 
gonne; and in speculating on the future mostly from 
the sayings and writings of professional soldiers, 
many of them— -though not all— thorough believers 
m militarism and “the next war.” 

After the Second Battle of Ypres lifted the lid, 
ose men of science, those high technicians, who had 
put themselves at the service of armies, experi- 
mented with new methods of killing. Liquid flame 
—burning men alive— was introduced on the West- 

2? f "° nt J hls P roved of only limited usefulness, 

I he Bntish introduced- :th$ : tanks, These were im- 
portant to the general change in warfare, as I shall 



mask was a protection; let us therefore 
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show later; but they added nothing to the direct 
process of destroying life. Gas seemed by all odds 
the most promising of the new weapons. That 
simple chlorine which the Germans used in 1915 
gave place to other gases more complex and more 
destructive to human body-cells. At first released 
only in clouds and dependent upon a favorable wind 
for their 4 effect, the chemicals which generated these 
gases were later loaded into shells and projected 
miles beyond any danger to the army which employed 
them. 

As gas improved, so did the defence against it 
The crude mouth-pads, consisting of a strip of gauze 
soaked In “anti-chlorine” chemicals, which the 
women of England rushed to the Front after Second 
Ypres, were succeeded by more secure and cumber- 
some ^ masks.. The standard mask worn by the 
Americans in 1918 was a complex machine. It was 
cleverly constructed to fit the face air-tight; its tank 
held antidotes for all known German gases. How- 
ever, this was an imperfect protection, because men 
could not or would not wear it all the time. It took 
the sternest discipline to make troops keep on their 
masks even m time of danger. Surprise gas-bom- 
bardments were always catching them unmasked. A 
slight leak was fatal In that stage of chemical 
warfare, the losses from gas-shells in proportion to 
the quantity used, were at least as great as those 

from: hlfVn-flixrnlrtotT-rA „ L I „ 
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study to beat It. In the spring attack of 1918, the 
Germans introduced their “mustard gas.” Unlike 
its forerunners, it was poisonous to the skin as well 
as to the lungs. Breathed, it was deadly; where it 
touched the skin, it produced terrible burns which 
resisted all ordinary treatment. These wounds were 
not fatal unless they covered great areas of the body. 
In that, mustard gas was unsatisfactory. 

: Now in all the . experiments following Second 
Ypres, the chemists had in mind three qualities of the 
ideal killing gas. First, it should be invisible, thus 
introducing the element of surprise. The early, 
crude gases, even in small quantities, betrayed their 
presence by the tinge they gave the atmosphere. 
Second, it should be a little heavier than the atmos- 
phere ; it should tend to sink, so as to penetrate 
dugouts and cellars. Third, it should poison — not 
merely burn — all exposed areas of the body. Ameri- 
can ingenuity solved the problem. At the time of 
the Armistice, we were manufacturing for the cam- 
paign of 1919 our Lewisite gas. It was invisible; 
it was a sinking gas, which would search out the 
refugees of dugouts and cellars; if breathed, it killed 
at once — and it killed not only through the lungs. 
Wherever it settled on the skin, it produced a poison 
which penetrated the system and brought almost 
certain death. It was inimical to all cell-life, ani- 
mal or vegetable. Masks alone were of no use 
against It. Further, it had fifty-five times the 
“spread” of any poison gas hitherto used in the war. 
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An expert has said that a dozen Lewisite air bombs 
of the greatest size in use during 1918 might with 
a favorable wind have eliminated the population of 
Berlin, Possibly he exaggerated, but probably not 
greatly. The Armistice came; but gas research went 
on. Now we have more than a hint of a gas beyond 
Lewisite. It cannot be much more deadly; but in 
proportion £0 the amount of chemical which gen- 
erates it, the spread is far greater, A mere capsule 
of this gas in a small grenade can generate square 
rods and even acres of death in the absolute, . * , 

So much at present for gas. It is the new factor, 
the one which may hold the greatest promise for fu- 
ture improvement in war. But there has been much 
improvement in certain methods already known and 
used, which , in future wars may be auxiliary to 
gas. There was the old," stock weapon of modern 
wars — the tube from which hard substances were 
projected by chemical explosion— -in short, the gun. 
In proportion to initial cost, the power of the gun 
and of the auxiliary explosion its chemical had in- 
creased enormously. The smokeless TNT and other 
high explosives employed in this war were but 
little more expensive, pound for pound, than the old 
black powder of past wars; in effect they vrere in- 
comparably more destructive. Men in war defended 
themselves against this increased destructive power 
by an old method made new; they burrowed deep 
Into the inert earth. But even at that, destruction 
proceeded faster than the defence against destruc- 
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tion — hence the unprecedented death-list of this war, 

When we came to the vital element of property 
— the accumulated wealth of the world — we find 
the disparity between cost and effect much greater. 

Let us reason here by example: the battle of 
Waterloo, whose glories and horrors Europe sang 
for a hundred years, resolved itself at one stage into 
a struggle for Hougoumont Chateau. All through 
the' : battle, French and British regiments, supported 
by artillery, were fighting for that group of buildings. 
The guide to the Chateau points out to the tourist 
the existing marks of artillery fire and the restora- 
tions. A corner knocked off from the chapel, a tiny 
outhouse battered down, a few holes in the walls no 
bigger at most than a wash-tub — that is the extent of 
the damage. Now while it is impossible to make an 
accurate estimate, it is still quite certain that the 
damage to Hougoumont Chateau was smaller in 
money value than the cost of the cannon-balls, shells 
and gun-powder which caused it. By contrast : dur- 
ing x 9 1 6, the Germans dropped into the town of 
Nancy some of their 380-millimetre shells — the larg- 
est and most expensive generally used in the war. 
The cost of such shells was probably between three 
and four thousand dollars. I was in Nancy during 
one such bombardment, when a big school house was 
hit directly. It seemed literally to have melted. In 
restoring it after the war, the French had to re- 
build from the ground. And that school house cost 
more than two hundred thousand dollars. As a gen- 



eral rule, when a shell of the Great War hit a build- 
ing, it destroyed much more value in property than 
its own cost plus that of its projecting charge. The 
shells which missed are aside from this discussion; 
for the artillerymen of Napoleon’s army missed just 
as often in proportion. 

Yet Nature always imposes limits on human in- 
genuity. We arrive at a point beyond which we 
cannot much further improve any given device. Mili- 
tary experts generally agree that we have about 
reached that impasse with guns and their explosive 
projectiles. The “Big Bertha” which bombarded 
Paris from a distance of seventy miles was only an 
apparent exception. It was not a real improvement ; 
it was a “morale gurt,” useful to the “psychological 
campaign” of the Germans. It had no accuracy; 
the gunnere “ranged” it on. Paris in general, and 
the shells, according to atmospheric conditions, fell 
anywhere over an area some four or five miles across. 

No; there will be no great improvements in guns 
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bombing aeroplane is essentially an instrument of 
projection. It extends “range” beyond any distance 
possible to a gun. The army aeroplanes of 1914 
were, in 1916, mentioned by the aviators as “those 
old-fashioned ‘busses’.” In 1918, airmen employed 
similar scornful language concerning the machines 
of 1916. However, the range of the 1914 aero- 
planes greatly excelled that of any gun; they could 
venture at least a hundred miles from their bases. 
By 1918, they were venturing two or three hundred 
miles; and the Allied armies planned, in the spring 
of 19.19, to make regular raids on Berlin, some four 
hundred miles away. ' ■ 

To adopt again the terminology of artillery ; as 
the aeroplane grew in range, so did it grow in 
calibre. The bombs dropped on Paris in 1914 were 
not much bigger than a grape-fruit; the bombs pre- 
pared for Berlin in 1919 were eight feet high and 
carried half a ton of explosive, or gas-generating 
chemicals. Not only were they greater in them- 
selves than any gun-shell, but they carried a heav- 
ier bursting-charge in proportion to their size. As 
you increase the calibre and range of a gun, you 
must increase the thickness of the steel casing which 
forms the shell, and correspondingly reduce the pro- 
portion of explosives or gas- forming chemical. But 
an air bomb — which Is dropped, not fired—- needs 
only a very thin casing. A big shell is in bulk mostly 
steel; an air bomb is mostly chemical. It was in 
shells like these that we would have packed our 
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Lewisite gas had we decided to “eliminate all life 
in Berlin.” jA'A'W 

However, air-bombardment was during the Great 
War essentially inaccurate. A gun, in land opera- 
tions, is fired from a solid base; the artilleryman 
can aim at his leisure. A bomb is dropped from a 
base which is not only in rapid motion but par- 
takes of the instability of the air; the bombing avi- 
ator must make an inconceivably rapid snapshot. 
Still, even at this crude stage, air-fire grew much 
more accurate. In 1914 and 191 5, the bombs sel- 
dom hit their objective, unless that objective were 
a city in general. By 1918, they were usually hit- 
ting on or near their targets. It was still, however, 
mostly a matter of individual skill, not of accurate 
machine-work. 

Then, just before the Armistice, an American, 
binding together many inventions made by civilians 
for civilian purposes, showed a dazzling way to the 
warfare of the future. He proved that aeroplanes, 
flying without pilots, could be steered accurately 
by wireless. This meant that the aeroplane had 
become a super-gun.- Calibre was increased in- 
definitely. An aeroplane could now carry explo- 
sive-charges or gas-charges up to its whole lift- 
ing capacity of many tons. It was no longer merely 
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of marksmanship, hovering in an aeroplane or 
Zepplin many miles away, with a fleet of protecting 
battle-planes guarding him to prevent hurried work- 
manship, could guide these explosive fleets to their 
objective whether town or fortress. Here, in effect, 
was a gun with a range as long as the width of Eu- 
ropean nations, a bursting charge beyond the previ- 
ous imaginations of gunnery. 




CHAPTER V 



TACTICS OF THE NEXT WAR 

Now before going further, let us pull together 
our argument, so far as it has gone. 

Here is a projectile— the bomb-carrying aero- 
plane— of unprecedented size and almost unlimited 
range,* here is a killing instrument — gas — of a power 
beyond the dream of a madman; here is a scheme 
of warfare which inevitably draws those who were 
hitherto regarded as non-combatants into the cate- 
gory of fair game. We need but combine these three 
factors in our imaginations, and we have a prob- 
ability of “the next war” between civilized and pre- 
pared nations* It will be, in one phase, a war of 

military men in all lands are remarking among them- 
selves that the new warfare may — some say must— 
strike not only at armies but at the heart of the 
matter— peoples. 

A Piussian officer, of the old school said to his 
American captor in 1918, “France is the sheepfold 
and Germany is the wolf. The French army is the 
shepherd’s dog. The wolf fights the dog only in 
order to get at the sheep. It is the sheepfold we 
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■want.” Upon such sentiments the Allied world 
looked with some horror — then. Even the Ger- 
mans somewhat withheld their hands. I cannot find 
that gas-bombardment was ever used on the cities 
behind the lines. Yet the Germans were prepar- 
ing in 1918 a step toward that method. Had the 
war continued, Paris would have been, attacked 
fri.no the air on a new plan. A first wave of aero- 
planes would have dropped on the city roofs tons 
of small bombs which released burning ph isphorus 
—that flame cannot be extinguished by water. It f 
would have started a conflagration against which the 
Fire Department would have been almost powerless, 
in a hundred quarters of the city. Into the light fur- 
nished by this general fire, the Germans proposed 
to send second and third waves of aeroplanes loaded 
with the heaviest bombs; they could pick, their ob- 
jectives in the vital parts of the city as they could 
not during an ordinary moonlight raid. From that 
the gas-bombardment would have been but a step. I 
have shown what we might have done to Berlin in 
1919 with giant bombs carrying Lewisite gas. The 
Allies, I can testify personally, did not intend to use 
this method “unless they had tod” But the elimi- 
nation of civilians by the hundreds of thousands, 
perhaps by the millions, through gas bombardments, 
was a possibility had the war continued until 1920. 

In “the next war,” this gas-bombardment of cap- 
itals and great towns is not only a possibility but 
a strong probability— almost a certainty. Military 
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staffs have had time to think, to carry out the changes 
and discoveries of the Great War to their logical 
conclusion. They see that even with the known 
I gases, the existing aeroplanes, Paris, Rome or 
I London could in one night be changed from a me* 
I tropolis to a necroplis. If any military man hesi- 
tates to apply this method — and being human and 
having a professional dislike of killing civilians, he 
must hesitate’ — the thought of what the enemy might 
do drives him on to consideration of this plan of 
warfare, and to preparation. There are at this 
moment at least two elements in the world quite 
capable of turning this trick had they the means and 
control. The method is so effective that if you do 
not use it, some one else will. You must he pre- 
pared to counter, to reply in kind. 

Here are the words of a few authorities : 

: Brigadier General Mitchell of the United States 
Army, pleading with the House Committee on ap- 
propriations for more defensive aeroplanes, said 
that “a few planes, could .visit New York as the cen- 
tral point of a territory loo miles square every eight 
days and drop enough gas to keep the entire area 
Inundated . . . 200 tons of phosgene gas could be 
laid every eight days and would be enough to kill 
every inhabitant.” 

Captain Bradner, Chief of Research of the 
Chemical Warfare Service, said at a Congressional 
hearing:-' .. 

*‘One plane carrying two tons of the liquid [a 
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certain gas-generating compound] could cover an 
area of 100 feet wide and 7 miles long, and could 
deposit enough material to kill every man in that 
area by action on his skin. It would be entirely pos- 
sibie for this country to manufacture several thou- 
sand tons a day, provided the necessary plants had 
been built. If Germany had had 4,000 tons of this 
material and 100 or 400 planes equipped in this way 
for its distribution, the entire first American army 
would have been annihilated in 10 or 12 hours.” . 

Brevet Colonel J. F. C. Fuller this year won in 
England the Gold Medal of the Royal United 
- ervice Institution for his essay on the warfare of 
the future. All through, he avoids this topic of 
attacks on the civilian population; he is treating, 
|f * * t .f ic oM-dme military man, of armies alone. 
t , , s ?y concerning the general possibilities 

ot gas, which he believes to be the weapon of the 
future: -‘It is quite conceivable that many eases 
may be discovered which will penetrate all known 
gas armor. As there is no reason why one man 
should not be able to release 100 cylinders simul- 
taneously, there is no reason why he should not re- 
lease sex-era! million ; in fact, these might be released 
m England today electrically by a one-armed cripple 
si ting in 1 Kamchatka directly his indicator denoted 
a favorable wind.” 

And Major-General E. D. Swinton, of the Brit- 
ish army, said m discussing Colonel Fuller’s paper: 
it hu been rather our tendency up to the pre*. 


ent to look upon warfare from the retail point of 
view — of killing men by fifties or hundreds or thou- 
sands, But when you speak of gas . . . you must 
remember that you are discussing a weapon which 
must he considered from the wholesale point of view 
and if you use it — and I do not know of any reason 
why you should notr-you may kill hundreds of 
thousands of men, or at any rate disable them.” 

Here, perhaps, is the place to say that Lewisite 
and the gas beyond Lewisite are probably no longer 
the exclusive secret of the United States Govern- 
ment, We had allies in this war; doubtless they 
learned the formula. Even if not; once science knows 
that a formula exists, its rediscovery is only a mat- 
ter of patient research, not of genius. And gas- 
investigation is quietly going on abroad. If they 
have not arrived at the same substances, the chemists 
of Europe have worked out others just as deadly. 
The scientific investigation of the killing possibilities 
in gas is only four years old. 

Colonel Fuller says bluntly in his illuminating 
essay that the armies which entered the late war 
were antiquated human machines, that military 
brains had ossified. Warfare, he says, must be, will 
be, brought up to the standard of civilian technique. 
Henceforth, general staffs must not wait for un- 
stimulated civilians to invent new machines or meth- 
ods of attack and defence. They must mobilize high 
technicians and inventors in the “pause between 
wars” as well as in war, bend all their energies 
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toward discovering new ways of killing. And vir- 
tually, that improvement in warfare is already be- 
gun. In the laboratories of Europe, — just as the 
farseeing .prophesied'' after Second Ypres — men are 
studying new ways to destroy life. 

Scientific discovery involves the factors of leisure. 
To reach, great things, a man cannot be hurried. 
War is all organized hurry. With both sides rac- 
ing for victory, the savants of Europe had not the 
leisure to reach out toward the unknown. They 
worked with poison gasp that was already discov- 
ered, and merely needed improvement. Now, In the 
pause since the Armistice, they are venturing into 
the unknown. Let us take testimony again from 
the public and official remarks of General S win ton : 

. . ray warfare, I imagine from the progress 
that has been made in the past that in the future 
we will not have recourse to gas atone, but will em- 
ploy every force of nature that we can; and there 
Is a tendency at present for progress in the develop- 
ment of the different forms of rays that can be turned 
to lethal purposes, Wfe have X-rays , we have light 
rays, we have heat rays. , . . We may not be so 
very far from the development of some kinds of 
lethal ray which will shrivel up or paralyze or poison 
human beings . . . The final form of human strife, 
as I regard it, is germ warfare. I think it will come 
to that; and so far as I can see there is no reason 
why it should not, If you mean to fight. . , . pre- 
pare now ... we must envisage these new forms of 
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starvation and exposure in the great treks away 
from invading armies. But now we are to have 
killing by wholesale instead of retail; and killing, 
unless I miss my guess, aimed directly at civilian 
populations. 

So much for civilian lives in “the next war.” What 
about soldier lives, when we .come to. kill by whole- 
sale instead of by retail? The answer involve! a 
discussion of military weapons, tactics and strategy 
In “the next war.” 

I have not yet discussed the tank. Britain con- 
tributed that improvement, as Germany contributed 
gas. It involved the combination of one device al- 
most as old as warfare— armor- — with two-devices 
borrowed from the arts of peace — the gasolene 
engine and the caterpillar wheel. It was an instru- 
ment of the offensive in that it gave men and guns 
greater mobility; it was defensive in that it pro- 
tected soldiers and their weapons as they advanced 
into the enemy’s territory. The British employed 
their tanks, as the Germans their gas, timidly and 
experimentally In the beginning. The wholesale 
use of tanks at the Somme in. 1916 would have won 
the war. The munition makers, in the two years 
between the Somme and the Armistice, somewhat 
improved this new weapon. The early types could 
advance only four or five miles an hour over ordinary 
rough ground— just the. pace of a man at a brisk 
walk. The improved types could make ten or twelve 
miles an hour— practically, the speed of cavalry In 
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action. The tanks of the Somme carried merely 
machine-guns. Many of those used in the Battle 
of Liberation were armed with standard-calibre field- 
guns. Practically, there is no limit to the possible 
size of tanks. Munitions designers are preparing to 
build them bigger and bigger, just as naval designers 
have built warships bigger and bigger — from two 
hundred-ton caravels which fought the Armada to 
the 20 ,ooo-ton dreadnought. The “land battleship” 
will doubtless grow in bulk until expense sets a limit. 
And now, military experts are considering a new 
possibility of tanks. If a submarine warship may be 
rendered water-tight, so may a tank be rendered 
gas-tight. 

Poison gas, as I have repeated even to weariness, 
seems to be the killing weapon of the future. How- 
ever, the explosive shell is by no means out of date. 
It merely becomes more or less of an auxiliary to 
gas. Gas cannot batter down intrenchments and 
fortifications, destroy buildings, puncture masks or 
air-proof tanks and fortresses. The explosive shell 
will still blast the way; the gas will for the most 
part do the actual job of killing.. Explosive-project- 
ing artillery will either be encased in tanks or, when 
it takes the open, generally mounted on the cater- 
pillar wheel, which gives it far greater mobility, even 
over rough country, than the swiftest horse-drawn 
artillery. Designers of -tanks and modern gun-car- 
mg$$ are of course studying to increase their speed. 
We may rt^soaabjy expect that even the heavy artil- 
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lery will be able, by “the next war, 5 ’ to go twenty 
or twenty-five miles an hour. Hitherto, armies have 
needed roads In order to advance. But the caterpil- 
lar wheel makes artillery comparatively independent 
of highways. 

These, then, will- probably be the tactics of the 
next war on land, provided that we make no great 
basic discovery in the art of killing, but only improve 
tip to their best possibilities the instruments we have 
and know. The better to. imagine the scene, let us 
repeat the situation of the last war, and imagine a 
thoroughly-prepared Germany attacking and trying 
to invade a thoroughly-prepared France. x 

The attackers will probably dispense with a dec- 
laration of hostilities, following the precedent estab- 
lished by the Japanese in their war against Russia. 

4 ‘Wars will no longer be declared,” says the Colonel 
Fuller so often quoted above, “but like a tropical 
tornado there will be a darkening of the sky, and 
then the flood. To dally over the declaration will 
be considered as foolish as a Fontenoy courtesy— a 
wave of a plumed hat — ‘Gentlemen of France, fire 
first P ” Germany will start from her frontier an 
army of tanks, big and little, gas-proof, their guns 
provided with gas shells to kill, with explosive shells 
to open the way for killing. They will be backed by 
the heavy artillery on caterpillar trucks. The French 
will probably have a defence ready for this form 
of attack. Across their frontiers will stretch a line 
of retorts capable of setting up a lethal cloud four 
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hundred miles long — “from Switzerland to the sea. 5 * 
At the burst of hostilities, the French will loosen, this 
defence; if it works perfectly, they will have leisure 
to mobilize. The Germans may elect to advance 
their force of gas-proof tanks through this cloud; 
they may wait for it to dissipate; they may have: 
means to drive “alleys of immunity” through it, and 
so permit the passage of their forces. What method 
they try depends largely on the future of infantry; 
and that is still a moot point. 

Certain optimistic soldiers have registered the 
belief that the dense masses of infantry, which have 
been the backbone of ail previous modern wars, will 
disappear from the new warfare. Tanks, the cavalry 
of the future, will win and lose battles. It will be 
impossible for any nation to manufacture enough 
tanks to contain its whole mobilizable force; there is 
not so much steel-making capacity in the world. 
Therefore, we shall come down again to compara- 
tively small professional armies of experts. 

Most soldiers with whom I have talked do not 
endorse this view. They think that nothing will 
ever wholly displace infantry. Artillery was king 
of battles in the late war; all national resources were 
bent toward making guns and still more guns, shells 
and still more shells. Yet the masses of infantry re- 
mained; the General Staffs were shrieking not only 
for more guns, but for more men. You wage war 
to occupy positions and territory; nothing can finally 
$tiz$ and hold positions: and territory but great'' 
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bodies of armed men. These soldiers to whom I 
faa\e talked believe that this old, basic rule of war- 
fare will not change in the next war, any more than 
it changed in the late war. The infantryman may, 
however, abandon his rifle, and carry instead the 
shorter-ranged but far more deadly gas-grenade— 
though even the passing ot the rifle, in its multiplied 
form of the machine-gun, seems doubtful 
, I l)ere some question whether these masses of 
infantry will come directly to grips with each other. 
But that (iocs not mean that they will not be killed 
4 ‘by wholesale, not by retail.” They may be held 
back until the machines of war have stamped out 
resistance, and then brought up merely to hold the 

territory; but they will be .constantly under attack 
from the air, 

lor even before the tank-army starts toward that 
belt of lethal mist which marks the frontier, the air- 
ects will be on their way. I have shown how un- 
manned aeroplanes may be directed by wireless, and 
so become projectiles of unimagined range and 
calibre. Such fleets, and other aircraft armed with 
machine-guns, high explosive bombs, gas-bombs, will 
search out the masses of waiting infantry. The de- 
fenders will fight these fleets with their own aero- 
planes ; while the tanks are waging war on solid 
land, the aircraft will be engaged in a wholesale 
version 01 the retail air-holocausts which we knew 
m the late war. Whenever squadrons of these at- 
tacking aeroplanes get through to their objective, 
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whether bodies of soldiers or towns, they may make 
even the slaughter of Verdun seem by comparison 
like bow-and-arrow warfare. 

Such a war, probably, would not last long. That 
is not a certainty, however. One can imagine a 
drawn first attack; a situation where after incredible 
slaughter and destruction on both sides, the bel- 
ligerents would settle down to a war of gas on the 
frontiers and of aeroplane raids on the towns, while 
each side strove to manufacture enough munitions 
for a decisive victory. However, even a war of a 
few weeks or months would be enough. It would 
probably roll up at least as large a score of killed 
and maimed soldiers, of property destruction, as the 
late war of unblessed memory. It would probably 
kill many more civilians. 

What of the defence — less importantly against 
air-bombs loaded with tons of explosive, more im- 
portantly against poison gas? Now, you must de- 
fend not only armies but citizens of towns, not only y 
soldiers but the weakest girl baby. Usually, when a 
new weapon is introduced into warfare, some time 
passes before men invent an adequate defence. The 
knife, carried in the hand or mounted on a shaft, i 
dates from prehistoric times; we were well ad- 
vanced into historic times before body armor became 
good enough to turn the edge of a knife. The best 
defence against gun-fire — burrowing in the earth — - 
(hough long known, was not fully worked out and 
universally applied until the late war. The mask 
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formed a pretty good defence against the first poison 
gases; its difficulties and imperfections I have men- 
tioned before. But the iGe.rman , mustard gas, the 
American Lewisite gas, attacks the skin, the one 
producing bad burns, the other fatally poisoning the 
system. To protect the individual against such at- 
tack there are envisaged at present two methods. 
The skin of the whole body may be greased with an 
ointment containing an antidote for the poison. The 
British were preparing, when the Armistice came, 
to adopt this defence for their armies against Ger- 
man mustard gas. But this was recognized as an 
imperfect defence. After your greased troops have 
for a few hours wallowed in the trenches or en- 
dured a rainstorm on the march, the ointment is 
rubbed off or washed off in patches. Better, if it 
could be done, would be a protective, chemically- 
treated suit with gloves and headpiece, perfectly 
fitting to the mask — in other words, a mask extended 
to cover, the whole body. This may be tried, for 
armies. After all, they must have uniforms. Finally 
comes the method of sending the advanced forces to 
action enclosed in gas-proof tanks. 

But when you consider these methods of defence 
for civilian populations, you encounter special diffi- 
culties. In the next European war, shall we have all 
the inhabitants of Paris living in a coating of pro- 
tective ointment, the mask ready to hand? Every 
line officer knows how hard it was to make disci- 
plined soldiers keep on their masks in time of danger. 
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To make civilians keep themselves greased, to make 
them assume their masks promptly and intelligently 
in the event of a general killing raid over London 
or Paris, we should have to render universal mili- 
tary training really universal, and begin it not in 
the schools but in the cradle. The same objection— 
with expense in addition — would apply to the pro- 
vision of “anti-gas” suits for all civilians in the great 
cities. 

The gas-proof tank, a military improvement now 
virtually accomplished, points the way to the per- 
fect defence. Colonel Fuller imagines “centres of 
defence”- — fortresses, or something like them, ren- 
dered gas-tight, wherein you may keep your reserve 
forces, to which your tanks will return for repairs 
and replenishment of supplies. We can reconstruct 
our great cities so as to furnish for our civilians “cen- 
tres of defence.” That was done imperfectly in the 
late war* when in constantly-raided towns such as 
Venice the authorities banked the deep cellars with 
.$abdbap, thus turning them into dug-outs like those 
***dby the troops. However, cellars will never form 
fence against sinking, lethal, cell-killing gas like 
...... .site and its. probable. successors. The shelters 

must he large enough to accommodate the people of 
Whole city ; they must be deep enough in the 

of 
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which make the outer air pass through an antidote. 
They must be as easily accessible as a subway- — even 
more accessible. This virtually involves rebuilding 
modern cities, if the inhabitants expect to survive 
a war. It is absurd, of course. 

Unless some General .Staff in Europe is hugging a : 
deep and sinister secret, we have not yet found the 
' ra T ^ at bes beyond. the present frontiers 

• science; its discovery involves pioneer work. If 
it comes, it may change and intensify warfare in 
many ways which we cannot at present conceive. 
But warfare by disease-bearing bacilli is already pre- 
paring in the laboratories. Here, for example, is 
one method whith l have heard suggested and which, 

- Ijeain from men of science, seems, quite possible: 
Kind some rather rare disease, preferably one which 
flourishes in a far corner of the world, so that peo- 
ple of your own region .have no natural immunity 
against it, just as the American Indians have no 
immunity against measles. . Experiment until you 
find a good, practical serum which may be manu- 
factured on a wholesale scale. Cultivate the bacilli 
until they are strengthened to that malignant stage 
with which the recent influenza epidemic made us 
familiar— that can be done with some species of . 
bacilli. Innoculate your own army; if necessary your 
own civilian population. Then by night-flying aero- 
planes, by spies, by infected insects, vermin or water, 
by any other means which ingenuity may suggest, 
tatter the germs among tht enemy forces. In a 
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few days, you will ‘have a sick enemy, easily con- 
quered. It takes time to discover a specific or a 
serum for a new disease. The mischief would be 
done long before the laboratories of the enemy could 
find a defence for this especially romantic and valor- 
ous form of battle. As germ warfare is at present 
conceived, it would be directed against armies alone. 
But any one who followed the late war knows what 
human chains bind the troops in the trenches to the 
general population. With almost every one min- 
istering in some capacity to the army, soldiers and 
civilians are inextricably mixed. Armies simply could 
not be quarantined. Among the possibilities of the 
next war is a general, blighting epidemic, like the 
Black Plagues of the Middle Ages — a sudden, mys- 
terious, undiscriminating rush of death from which 
a man can save himself only by fleeing his fellow 
man, : 

Then- — there are easily cultivated, easily spread, 
diseases of plants* What about a rust which will 
ruin your enemy’s grain crop and starve him out? 
That method of warfare has been suggested and is 
now being investigated. 

So much for the direct effect of the next land war 
upon human life, and especially upon civilian life. 
Before I leave the subject, however, I must go into 
naval operations, of which I have hitherto omitted 
mention. The submarine, in the hands of the Ger- 
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roans, proved its distinct value. Many naval men 
sav that the Germans made the same mistake with 
their submarines .that they did with their gases, 
and that the British did with their tanks. They did 
not realize the power in their hands. Had they be- 
gun the war with as many submarines as they manned 
in 1917, had they stuck from first to last to their 
policy of sinking without warning, they might have 
starved out England and won. The submarine grew 
mightily in speed, in cruising radius, in offensive 
power. The German U-boats of 1914 were as 
slow as a tub freighter; they could make only short 
dashes from their bases; they depended almost en- 
tirely on their torpedoes. Those of 1918 were 
almost as fast on the surface as an old-fashioned 
battleship, they proved that they could cross and re- 
cross the Atlantic on their own supplies of fuel, they 
mounted long-range five- and six-inch guns. That 
much greater improvement is possible, all naval 
designers agree. Certain naval architects hold that 
virtually all warships of the future will be capable 
of diving and traveling concealed under water* — 
the submersible dreadnought.' I shall not go into 
the present controversy between the experts, who 
would stick to the surface dreadnought and those 
who believe in scrapping fleets and designing only 
submersible^. I, the' landman, will not presume to 
judge between nautical experts. 1 But. I notice that 
those who adhere to the theory of surface fleets 
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qualify their statements with — ‘‘for the present.” 
They seem to believe that it will come to submarines 
or submersibies in the end. 

We all know from the expression of the late war 
how perfectly the ocean protects submarines, Ger- 
mans have told me since the Armistice that at no 
time did the Imperial Navy have more than fifty 
of these craft cruising at once ; usually there were 
only about twenty-five. Against them, the Allies 
were using at least half of their naval resources; 
thousands of craft, from giant dreadnoughts to swift 
little chasers, mobilized to fight imperfectly less than 
fifty of these deep-sea assassins! You can attack 
them with other naval vessels only from the surface. 
That “submarine cannot fight "submarine” is a naval 
axiom. In the next war, a few hundred submersibies 
of the new, swift, powerful type could almost un- 
doubtedly accomplish, what Germany failed to ac- 
complish in 1917 and 1918 — establish an effective 
food-blockade of England or of any other region 
dependent upon overseas importation for its bread 
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And whoever starts such a campaign will un- 
questionably heed the plea of “national necessity” 
as did Germany in 1917-1918 : abrogate the old sea- 
law which compelled attackers to warn ships about 
to be sunk, and strike out of the darkness and the $ea« 
depths. For the lid is off. 
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o we may add to the possible death-cost in 



soldiers in arms died in the last war; and thirty 
million others “who might be living today” are not 
living*. War on civilians was not yet a generally 
acknowledged fact; it was only a practical result. 
In the next war, it will he an acknowledged fact. The 
civilian population, I repeat once for all, will be an 
objective of military necessity — fair game. 

Jt would not be, could not be, if we fought only 
with the old, primitive weapons, saw with our own 
eye$ the effect of our blows. During the invasion 
of Belgium, a friend of mine stood beside a German 
private playing with a little Belgian girl. “Our dis- 
cipline is perfect,” said the officer. “You see that 
soldier. He likes that child. He lias toward her 
humane , sentiments. . ■ Yet if ■ I ordered him tn nm 
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But the new warfare takes advantage of the limits 
of human imagination. If you bayonet a child, you 
see the spurt of blood, the curling up of the little 
body, the look in the eyes. . . . But if you loose 
a bomb on a town, you see only that you have made 
a fair hit. Time and again I have dined with French 
boy-aviators, British boy-aviators, American boy- 
aviators, home from raids. They were gallant, gen- 
erous, kindly youths. And they were thinking and 
talking not of the effects of their bombs but only 
of “the hit.” If now and then a spurt of vision shot 
into their minds, they closed their imagination — as 
one must do in war. 


CHAPTER VI 



WAR AND THE RACE 


ou mucn tor civilians. iN'ow let us turn our imagi- 
nations again upon those ten million soldiers dead in 
the fast war, and the unestimated millions in the next. 
Let us forget the obvious; let me forget it who have 
seen war— the gray-green streak down Douaumont 
Ravine where lay tens of thousands of German dead, 
the rib-bones sticking everywhere out of Vimy Ridge, 
the wave of moaning from the three thousand 
wounded and dying in the Casino Hospital at 
Boulogne. Let us remember that all men must die, 
and consider the thing cold-bloodedly from the 
standpoint of the particular race which draws the 
sword, and of the whole human species. We shall \ 
find, then, that the chief loss of the late war was j 
not the hundreds of billions of dollars of property 
value destroyed, nor yet the thirty million civilians I 

who might be living today,” but the ten million sol - \ 
diers. f 

From the pacifist literature which preceded our 
entrance into the European War, three books stand 
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were so great that men would not long face them. 
Events discredited Bloch; we found unexpected res- 
ervoirs of valor in the human spirit. Every week, 
along the great line, bodies of men performed acts 
of sacrifice which made Thermopylae, the Alamo and 
the Charge of the Light Brigade seem poor and 
spiritless. Normal Angell, writing from the eco- 
nomic viewpoint, predicted not that war could not 
be, but that it would not pay; the victor would lose 
as well as the vanquished. Events so far have tended 
to vindicate Norman Angeli’s view; perhaps the 
next ten years may vindicate him entirely. The third 
work, less known than the others, came out of 
Armageddon unshaken. It is Dr. David Starr Jor- 
dan’s “War and the Breed.” 

Jordan is an evolutionist, and looks at all society 
from the viewpoint of the so-called Darwinian the- 
ory. The reader may belong to a sect or a scientific 
creed which rejects evolution. But he need not be a 
Darwinian to accept Jordan’s argument. He need 
Only believe — I assume every one does— that the 

" istics of ancestors ' are ' transmitted to their 

that strong men and women breed stron 
that weak men and women breed wea 
And Jordan maintained that a gen- 
__ught by conscript armies under modern 
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WAR AND THE RACE 


stock t try mg to produce tne champion horse or cow, 
you select from your colts or calves the finest sped- 
niens f and breed them ; the others you slaughter or 
sterilize. The average cow new-caught by the bar- 
barians from the wild herds of the European steppes 
probably gave only a gallon or so of milk a day. We 
have cows winch give their dozen gallons of milk a 
day; and they have been evolved from the wild 
steppe-cow by nothing else than this long process of 
selective breeding. Now if it were an object to do 
so, breeders could take their herds of big, strong, 
twelve-gallon Holsteins and breed them back to the 
scrubby little one-gallon-cow. They need simply to 
reverse the process— make it impossible for/ the fine 
specimens to breed, and produce their calves, gen» 
eration after generation, from the scrubs. 

Modem war— conscription plus increased killing 
power— does exactly this with the males of the hu* 
man species. You introduce universal service. Every 
young man, usually at the age of twenty, is drafted 
tato the standing army for a service of two or three 
years. Gathered in the barracks, these conscripts 
are examined. Those not fit for military service,, 
on mental and physical tests, are thrown out — in 
orher words, the deformed, the half-witted or under- 
o rained, the narrow-chested, the abnormally weak- 
muscled, the tuberculous— the culls of the breed, 
“te, culls free to- .go their way, to marry' if 
' wish, to become fathers. The rest are generally 
iddea to marry until they have performed their 
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term of “first line” military service. Scientifically 
these men are selected as the flower of the nation. 
The term of first-line service completed, the young 
man at the age of twenty-two or twenty- three goes 
into the first reserve. He must take part annually 
in certain maneuvers; otherwise he is free to work 
and to marry. At the age of twenty-six, twenty- 
eight or thereabouts, he is passed on to the second 
reserve. At about thirty-five, he becomes a “terri- 
torial” and remains in that classification until he is 
about forty-five, when his military duty is supposed 
to be done. i/J 

/" “Fighting #ge is athletic age,” say British sol- 
diers. I do not have to tell Americans, a sporting 
people, that the best days of the average athlete, 
especially in sports like boxing or football which 
require intense effort and physical courage, come in 
the early twenties. Those first-line troops are the 
best troops. 

Moreover, they are under arms when war breaks } 
they do not have to be gathered together, redrilled 
and redisciplined. So they go first into battle * lead 
all the early attacks; form generally the advanced/! 
forces all through. The second line, almost equally 
valuable, almost as much used, consists of men in 
the first reserve; and so on, until we get down to ! 
the territorials, the men between their late thirties 
and their middle forties. Theoretically, these “old" 
men are not supposed to get into action at all ex- 
cept when the necessity grows desperate. They 
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the calls of whatever age, the men exempted because 
they are below standard, are living out their lives 
and fathering children. JfT- , 

In our own draft, we proceeded on the European 
plan, calling to arms the men between twenty-one and 
thirty, and generally exempting the married. That 
age was set largely to get the men of best fighting 
age- — “athletic age.” But we were moved by an- 
other consideration, which showed itself in the ex- 
emption of married men. We wished to minimize 
human grief and human hardship. If an unmarried 
boy of twenty is killed there are only his immediate, 
blood-family to mourn him. A married man of 
thirty-five has in addition a wife and children. 
Moreover, if he goes to the war in the ranks, he must 
leave his wife and children virtually to shift for 
themselves. Great Britain recognized the same 
principles when, in her advance to universal con- 
scription, she took the young before the old, the 
unmarried before the married. 

Humane and beautiful as well as expedient, all 
this; yet from the racial point of view, unscientific 
even to immorality. Better, far better, would it be 
to begin at the other end of the scale, mobilizing for 
first-line troops the men between seventy and sixty, 
for the second-line those between sixty and fifty, 
for Territorials those between fifty and forty-five. 
With these old men the race, as such, has little con- 
cern. They have mostly fathered their children, 
done their duty to the strain. 
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. Nature does not care in the least what becomes of 
the plant after -it has produced its seed and the new 
crop is growing. If, allowing war, we were con* 
ducting it scientifically for the best interests of the 
race, the slogan of conscription would be not “single 
men, first” but “grandfathers first,” Of course, this 
is ridiculous. But it seems to me that whenever we 
carry out any aspect of modem war to its logical 
conclusion, we arrive at the ridiculous. 

The older wars of modern times were not con- 
ducted by conscription, as we know it now. The 
rank: and file, as far as .we can read the records, con- 
sisted very largely of the dregs of the population 
who had been forced Into the army by press gangs. 
There was a sprinkling, however, of young, vigorous 
youths who went to war for the adventure; there 
were organized bodies of soldiers of fortune who 
hired out as mercenaries, and . who must needs be 
sound physically. Occasionally, too, we find a body 
of sturdy peasantry like the English yeomen 
who followed the lords of the land to war. There 
was, however, no selective conscription, no careful 
medical examination to reject the culls of the blood 
and send the best to slaughter, usually no rule of 
“single men first.” Even at that, the breeding-stock 
killed in the old wars was probably superior to the 
average level of the race and species. Jordan be- 
lieves that he can trace a kind of rhythm in the his- 
tory of “dominant nations.” The war-like race, 
continuously engaged in battle, reaches a point where 
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the culls of whatever age, the men exempted because 
they are below standard, are living out their lives 
and; fathering children . ' ; ■ 

In our own draft, we proceeded on the European 
plan, calling to arms the men between twenty-one and 
thirty, and generally exempting the married. That 
age was set largely to get the men of best fighting 
age — “athletic age.” But we w r ere moved by an- 
other consideration, which showed itself in the ex- 
emption of married men. We wished to minimize 
human grief and human hardship. If an unmarried 
boy of twenty is killed there are only his immediate 
blood-family to mourn him. A married man of 
thirty-live has in addition a wife and children. 
Moreover, if he goes to the war in the ranks, he must 
leave his wife and children virtually to shift for 
themselves. Great Britain recognized the same 
principles when, in her advance to universal con- 
scription, she took the young before the old, the 
unmarried before the married. 

Humane and beautiful as well as expedient, all 
this; yet from the racial point of view, unscientific 
even to immorality. Better, far better, would it be 
to begin at the other end of the scale, mobilizing for 
first-line troops the men between seventy and sixty, 
for the second-line those between sixty and fifty, 
for Territorials those between fifty and forty-five. 
With these old men the race, as such, has little con- 
cern* They:;. have. mostly fathered their children, 
dome their duty to the strain. 
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if begins to go decadent, to find its force sapped. 
Spam, lord of the world up to the seventeenth cen- 
tury, holding her power by means of the famous 
Spanish infantry, “the wall which repaired its own 
breaches, ’ suddenly faded away until by the nine- 
teenth century she was the football of Europe. But 
the off-hand recruiting systems of those old days 
could not possibly hit the breed as hard as our mod- 
ern method of scientific conscription. Just as techni- 
cally-improved war has worked toward greater and 
greater property-destruction, so has it worked to- 
ward greater and greater race-destruction.* 

The thirty million civilians deprived of life by 
Armageddon probably struck about the average 
.eve of the breed. Those who died of starvation 
or exhaustion, .in the great treks .before the ad- 
vancing hordes of the late war were below that 
average. These flights were primitive struggles for 
existence, wherein the weakest died first. Without 
quite the same certainty, we may say that those who 
died of malnutrition and the epidemics directly en- 
gendered by war were somewhat below average. 
That— -to be perfectly cold-blooded— was a gain 
to the race. But the unborn— for the most part 
they never came into this world because their po- 
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tential .fathers were away in the trenches or dead. 
Those fathers were the flower of Europe, physi- 
cally and mentally: meantime, the weaklings, re- 
jected by the recruiting offices, remained at home, 
breeding their vitiated blood into the strain. That 
was a loss to the race. Probably these items just 
about balance one another, and we get in the civilian 
losses an average of the mental and physical 
strength of the European breed. 

In. the ten million soldiers lies the dead. loss. Take 
France, who suffered most heavily of all. She had 
nearly a million and three-quarters men killed in 
action, died of wounds and “missing in action.” But 
that does not tell the whole story. Of her young 
soldiers between nineteen and thirty-one years of 
age, about sixty per cent died in the war. While 
statistics are not yet compiled on, this special point, 
it is doubtful if this glorious young company left 
nearly so much as an average of one child apiece, 
fa the absolute, Germany lost more heavily,- in the 
relative less heavily; she. counts two million killed 
or missing in action or dead of . wounds. And If we 
should hand over the human race to a breeder, to 
impro ve by the ..same methods he uses to improve a 
breed of horses, these are precisely the rolMiomafltt 
a half or two millions whom he would have chosen 
from the men of France and Germany for his pur- 
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waj by machinery, is one of those situations which 
one can prophesy in advance with mathematical ac- 
curacy. 1 he vital statistics of the young and adoles- 

ITth ' tho ' 7 iT bCt "T 1918 and ' 938, COin i J ared 
* ,th th . 0ie betwcm =394 wd 1914, are going to 
prove the point in cold figures. 

So far wars in general have struck at the strength 
Of the male stram alone. However much the women 
have been massacred, there has been no scientific 
selection m the choice of victims. The strength of 
woman has been left to war-depleted nations to re- 
new their blood. But in the next war we shall 
probably do away with that archaic check on the 

aW ' °b f 8 ° d MarS - W ° mCn ’ as 1 
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he late war was irregular, hit-and-miss, wasteful. 

in a struggle between national resources as well as 
national armies, it would be far more efficient and 
economical to mobilize them all and select the 
workers by Scientific methods, 
convenience and necessity 
logical. And if women 
for munitions work, for 
ingv for the thousand and „„ w 
which they can perform in the 


war- 

according to national 
• All of which is true and 
are put under conscription 
ambulance and truck driv- 
one varieties of light labor 
. ~ -.e rear areas of an army 

must proceed by the same methods which 
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ment. We shall, first of all, spare the mothers, the 
: women, who have already given their strain to the 
breed. They are needed in their homes for the 
vital business of rearing children. We shall take 
the young unmarried women, and choose from them 
by scientific test the strongest and most brilliant, re- 
jecting the weakest anti most stupid. That process 
was begun in the late war. The best managed mu- 
nitions works gave no' woman a job' until medical and 
psychological tests proved that she had the body and 
brains for the work. Just as with the men, we shall 
send the culls hack to civilian life, free to pour their 
inferior blood into the veins of the new generation. 

, In the late war, a few thousands of these superior 
women, chosen from among the volunteers for muni- 
tions workers and for transport drivers in the army 
I jpone, died through air raids and long-distance artil- 
lery fire. These losses were not great enough to 
' ‘have much effect on the breed. But they. pointed the 
way we are going. In the next war, with its over- 
whelming air raids, its gases blotting out life over 
square miles, its bacilli, possibly its rays, munitions 
works and the services of the rear will be special 
, objects of attack. There, as at the front, we shall 
kill by wholesale not by retail, and we shall kill our 
selected female breeding stock. So to- the anti-social 
. effects of the next war we must add one never ac- 
complished before in human history: the sapping of 
the feminine strength in the human race, as war — 
even before that great reversal of selective breed- 



THE NEXT WAR 

sann^ WaS Armageddon— seems usually t0 have 
sapped the masculine strength. 
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CHAPTER VII 


. THE COST IN MONEY 

So we have discussed mostly the direct effects 
of war the last and the next — on human life. The 
loss of that accumulated wealth of the world which 
is property touches human life indirectly in a thou- 
sand ways, and is therefore of more than secondary 
importance. And here, we run into . bewildering 
perplexities. What In the arbitrary terms of money 
the late war cost the European peoples, we already 
know. We know also approximately .what it cost In 
out-and-out destruction of houses, fields, factories, 
mines and railroads by bombardment and conflagra- 
tion. But the shrewdest economist cannot guess the 
ffna! cost. It is not enough to compile the national 
debt, so great as to lie beyond the imagination of 
the average man. Those debts cannot all be paid; 
in some manner or other, many of them will be re- 
pudiated# The true economic loss, which cannot be 
repudiated, lies in the disturbance' of that delicate 
machine of manufacture and trade by which modern 
industrial nations lived and worked before the great 
war. Wc see that loss every day in the absurd con- 
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those of the Argentine are complaining that they 
have slack markets for their food-products. 

What shrewd observers expect of the next few 
years hi Europe maybe seen in. the present policy of 
the British Labor Party. Rightly or wrongly, the 
party leaders believe that they can take over the 
power in England. But they say frankly that they 
do not Intend to do it now, because the next four or 
five years will bring such economic consequences of 
the late war as to swamp and discredit the faction 
in power. They prefer to let the “old crowd” take 
the onus. Possibly, the heaviest costs of the late 
war are still to come. 

V Nor can we reckon the economic losses of Arma- 
geddon without counting in the past — -the thirty or 
forty years of intensive preparation which preceded 
the explosion of 1914. During that period, when 
chancellories kept the peace by the old-fashioned 
system of checks and balances, Europe was tradi- 
tionally an armed camp. Economically* it was is a 
state of perpetual warfare. National wealth grew 
in this period, but national expenditure on armies 
and navies grew faster. In France , which for va- 
rlous reasons we may study most easily* the. military. 
anH naval budget increased from fifteen to twenty 
per cent during each decade; and the indirect appro- 
priations far the army, as for example in the item of 
strategic railways, even faster. Directly ami indi- 
rectly. site was tsy xqn^ ten years before the great 
war, spending between tyo huM'iwd gjuf^fa, and two 
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The war came; and it was possible under the urge 
of national necessity to increase taxation. All did, 
some more, some less. England crowded on the 
taxes until the mm of nn average A: He-dass In- 
come was paying before the end some forty per cent 
ot his income. _ Germany and France paid less 
heavily at the time. Each was calculating on vir- 
tory, and on making the loser pay. France won; ' 
and already she realizes that she cannot begin to 
reimburse herself, even though she milks from Ger- 
many her last mark. And Germany the loser- 
expression fads in the face of her predicament 
But tax as they might, the nations had at once to 
begin drawing on their future, asking for unprece- 
dented loans both from their own people and from 
foreigners. Debts piled up beyond imagination 
w-Let me set down a few figures. They will not 
mean much to the reader, I suppose, any more than 
they mean much to the writer; they are too over- 
whelmingly big. In actual money, paid out over the! 
counter, virtually all taken from the world’s amJt 
mulated wealth, the war cost one hundred andf ! 
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rose from three and a half billions to thirty-nine 
billions ; of France from six and a third billions to 
; forty-six billions; of the United States from one 
[ billion to nearly twenty-five billions. 

. By certain comparisons, we may arrive at an un- 
derstanding of these figures. Again I will take 
France as the best example at hand. Her total 
national wealth-— farms, mines, factories, buildings, 

' railroads, canals, everything she owns — was esti- 
mated in 1920 at ninety-two and a half billion dol- 
lars. Her debt, as 1 have said, is forty-six billion 
dollars — almost exactly half her total wealth. Hi at 
wealth was her heritage. When the first Gaul, long 
before Julius Csesar came, cleared land on the bor- 
ders of the Seine, he was creating national wealth 
for the France of 1920. It had been accumulating 
for more than twenty centuries. Now we will say 
that you own a factory worth, at current market 
rates, something like one hundred thousand dollars. 
There comes a period of unprecedented hard times, 
in the midst of which you have a fire which — since 
you carry no insurance — destroys the value of a part 
of your plant You find that your business is worth 
ninety-two thousand and five hundred dollars; and 
that you have been forced to put upon it a mortgage 
of forty-six thousand dollars. Then you face an- 
other period of hard times, with money tight, mar- 
kets poor, raw materials hard to get That, in terms 
of business, is the situation of France. Great 
Britai tt is only a little less affected. Her national 
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as there are in Greater New York; and New York 
has twelve or thirteen times the population of San 
Francisco at the time of the disaster. The region 
of San Francisco lost no canals, railroads, or im- 
proved highways. She was not a manufacturing 
city; and such factories as she had mostly escaped. 
But France did lose factories, canals, railways, high- 
ways in her most thickly populated country — a belt 
four hundred miles long, from five miles wide in 
Alsace to fifty miles wide north and west of Noyon. 
In the region merely invaded, about Lille, she lost 
enormous values in machines turned into scrap-iron, 
and eventually into shells, by the conquerers. The 
disaster of 1906 destroyed no agricultural land. 
France lost to agriculture, for at least a generation, 
from four to five hundred thousand acres — land 


with its top-soil blown to the winds, or ground into 
the clay subsoil. Roughly, I estimate that the de- 
struction of visible, physical property in Northern 
France— -to say nothing of Belgium, Italy, Serbia, 
Greece and East Prussia — was equivalent to twenty 
or twenty-five San Francisco disasters. Leaving out 
the dfFect property loss of other nations, the orgy 
of, pending during four and a quarter years, the 
incredible national debts and their interest, this belt 
of destruction in France alone would almost account 
for the present disturbances .of conditions in the 
whole world. 

The war-bill of nations in peace times consists of 
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will still be paying the bill of 1914-18. And this is 
true not only of France, but of all the other nations 
who fought through the great war. In hardship, 
toil, reduced standard of living, the next two gener- 
ations will pay — or else — this is still possible — 
European civilization will tumble into the gulf of 
anarchy. H, G. Wells said to the writer, a month 
after the war began, “All our lives we shall be 
talking of the good, old days of 1913.” That war- 
prophecy is being fulfilled. 

J Let us now bring the subject home. We, of all, 
lost the least in property as in men. We had, in- 
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period, almost half of the gold in the world. Of 
course, we poured all that prosperity and much more 
into the last two years of the world war. We multi- 
plied our national debt by twenty-four. We are 
beginning for the first time to know what taxation 
really means. We grumble at the heavy income tax; 
yet if we are to meet our obligations, it must con- 
tinue at something like its present scale for the life- 
time of this generation. Fifty years from now, we 
may still be paying. We experienced during the two 
years following November, 1918, an era of hectic 
prosperity — followed by a collapse, in which we are 
learning that war-gold, is fpol’s gold. All things 
considered, we came as near as anyone to winning 
Armageddon. But everyone loses a modern war, 
the victors along with the vanquished ; economically, 
we too lost. 

Before we entered the great war, we were called 
a pacifist people and as such were the scorn of 
European militarists. Indeed, war had troubled us 
less than any other great people. Since our federa- 
tion, we had fought only one first-class war, that 
between the states in 1861-65. The war of 1812, 
the Mexican War, the Spanish War were, socially 
and economically speaking, comparable only to the 
small colonial expeditions of Great Britain and 
France. Beginning with the eighties and nineties of 
the past century, we had built up a comparatively 
strong navy; by 1914, it ranked third or perhaps 
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/-three per cent. We could make all the com- 
roads of the United States like the famous 


crease production. Our entomologists have reduced 
such plant scourges as the San Jose scale and grape 
phylloxera almost to impotence, so saving us many 
millions yearly; they are on their way to conquer the 
boll 'Weevil in cotton. Our ichthyologists have plans, 
now only partly realizable from lack of money, 
greatly to increase our fish supply. Our boards of 
; health, under national supervision, have virtually 
killed yellow fever and smallpox, greatly reduced 
malaria and typhoid fever, are beginning to attack 
those social diseases ’ 11 which are next to war the 
great scourge of the human race. 

Go into any of these Washington bureaus and 
some specialist, some practical dreamer struggling 
along at a salary running from fifteen hundred dol- 
lars to three thousand dollars a year, will tell you 
f /< what ‘‘his people” could do 



*»* MJU.TGM8 











HlftlllBiitoMli! 




■sk 


THE COST IN MONEY " 99 

ernment grants less than one per cent of the Na- 
tional revenue. In 1920, the existing army and 
navy absorbed thirty-eight per cent; and the whole 
war bill, as I have said, was ninety-three per cent. 

What could we, “the pacifist nation of the world,” 
not do with that ninety-three per cent? You re- 
member the Roosevelt Dam in the Far West— 
hundreds of thousands of acres transformed from 
desert to fertile farms with a little government 
money. Millions more are awaiting the same trans- 
formation. Here is a chance to increase our true 
national greatness ; but the government, of course, 
cannot undertake that because it cannot spare the 
money. Our forests are shrinking; we feel the ef- 
fect in the rising price of lumber, the shortage of 
wood-pulp. We need to reforest 1 on a large scale; 
that work, European countries have learned, can be 
most cheaply, easily and intelligently done by a cen- 
tral government. We are reforesting, if at all, 
on a microscopic scale; we are barely keeping down 
fires. All because we cannot afford the money from 
our national revenues. Wars, .past, present and 
future, cost too much. 

Then comes the period when out long prepara- 
tion for new wars becomes — action. . Then arrives 
an orgy of spending without return— and a greater 
war-bill for the future. 

But we are treating of “the next war. !! By that 
we mean of course not a little “settling 51 war such 
as the present British and French campaigns in the 



Near East, the skirmishes along the Russian border, 
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CHAPTER VIII 


ECONOMICS . AND THE NEXT WAR 


In all the major wars of the past three centur- 
ies, one traces a certain progression from armed 
contest between individual nations to armed contest 
between alliances. Sometimes indeed, two hostile 
nations are “isolated,” as when the rest of Europe 
managed to keep out. of the war between France 
and Germany in 1870. But the tendency remains. 
And there is a reasonable cause for this-— the in- 
creasing speed and facility of transportation, the 
increasing interdependence of nations. In 1914, 
according to an authority on transportation, any 
man was in terms of time eleven times nearer to any 
given point in the world than tn 1814. There f on 
have one explanation for the world-wide spread of 
the Great War. 

If things in this “new world” are to go in the old 
manner, the chancellories of Europe will seek to 
keep an impermanent peace, will give themselves a 
“breathing-space between wars” by forming al- 
liances. With the major nations struggling even for 
greater advantage, with the smaller nations in grow- 
ing fear of their .own defencelessness, the alliances 
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will naturally tend to grow greater and greater. “In 
the next war there will be no neutrals,” some say; 
almost certainly, in the next European, war. Spain, 
Switzerland, Holland, Scandinavia, Greece, will be 
afraid, remembering Belgium, to remain out of al- 
liances, Indeed, Belgium has pointed the way. A 
recognized neutral up to the Great War, she has re- 
nounced the principle of neutrality, and alii ed her- 
self with France. Probably the great European 
powers will draw in the Orient actively — Japan’s 
part, China’s part in the late war were merely 
passive. For the world-machine tends to become 
ever more complex, and nations ever more interde- 
pendent. The swift airship is here; if a man is 
eleven times nearer any given point than he was in 
18 14, soon he will be . twenty times nearer. ■ 

Can we stay out of the next general war? We 
could not stay out of the last. We are passing from 
a stage where we depended for foreign trade mainly 
on raw materials, whose sale does not need to be 
“pushed,” to the industrial stage. Increasingly, our 
exports will consist of manufactured goods. For- 
eign markets will be to us not dumping-grounds for 
short seasons of overproduction but real factors in 
our national prosperity. And foreign markets for 
manufactured goods need cultivation, even forcing. 
With our unrivalled wealth, we shall store up sur- 
plus capital, which will find more attractive returns 
in undeveloped regions at home. That is happening 
already. Since the war, hundreds of millions, per- 
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haps billions, of American dollars have been invested 
in new, promising commercial fields abroad. So, 
if we play the game as we find it, we shall enter the 
circle of “financial imperialism” and find ourselves 
in some way much more closely affected by the next 
war than, we were by the last, ant! correspondingly 
under a greater urge to enter it as belligerents. 

The spread of the next war may conceivably be 
limited by diplomacy as was the war of 1870; even 
so, the next one after that probably cannot be lim- 
ited; and all our “proud isolation,” our tradition 
against entangling alliances, will not keep us out. 

The Great War, considered in terms of econom- 
ics, began not in 1914 but in 1871, when the French 
and Germans signed the Treaty of Frankfort— 
when the. European nations began to increase their 
standing armaments. In the same sense,, the next 
war began when, after the Armistice of 1918, the 
great powers kept up. their, armies, started experi- 
ment* with more efficient but more expensive ways 
of. killing, ft will be war by machinery from now 
on, not war by hand. ■ And machine-work requires 
a much greater initial outlay of capital than hand- 
work. Naval warfare has always been war by ma- 
chinery. It will not be necessary for me to prove 
by figures the greater cost of a navy, in proportion 
to the number of men employed, than' of an army. 
That is going to he changed The tank and the 
aeroplane have come— air-machines and land-ma» 
chines, equivalent to the destroyer, the submarine 
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and the battleship, which are sea-machines. Of 
course, a big tank can whip a little tank just as a big 
man can whip a little man. There is no more prac- 
tical limit to the size of tanks than to that of naval 
vessels. The same rule probably holds true of 
aeroplanes. Consequently, as soon as the European 
powers begin to wriggle out of their present fix, 
we may expect them, with what margin they have, 
to begin a race of armament more expensive in pro- 
portion to their resources than the race of 1871- 
1914. The tank of today may be compared to a 
caravel. We shall have the destroyer-tank; then 
some nation will come along with the cruiser-tank, 
and the others must follow or underwrite defeat. 
And so on, up to the dreadnought tank — a gas- 
proofed fortress on caterpillar wheels, perhaps as 
Complex and expensive as the sea-dreadnought. And 
if one alliance increases her fleet of land-dread- 
noughts from a hundred to a hundred and twenty, 
from a thousand to twelve hundred, the rival al* 
liance must let out another notch and follow. You 
may, if you wish, translate all this into terms of 
aircraft, and the economic result will be the same. 

In the last war, nations learned that they must 
bend every resource, and especially every industrial 
resource, to victory. But some of them learned it 
rather late. Even Germany was for a long time 
manufacturing and exporting to the adjacent neutral 
countries such commodities as machinery.- Later, in 
the fierce stress of the war, Germany turned aE her 
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machine-factories into munitions factories. Eng- 
land went on for nearly two years with a business* 
as-usuai policy before she learned she had better 
make munitions her sole business* There can be no 
such dalliance in the next war. “It will not be de- 
clared; it will burst.’* Upon the promptness and 
speed of the initial thrust may depend victory— then 
or later. Not only must the magazines be always 
full, the tanks and aeroplanes always in complete 
commission, the gas retorts always charged; but you 
must have your factories always ready for an imme- 
diate change. You must be prepared at the shortest 
notice to turn your dye-and-chemical works into 
poison gas works, your sewing-machines and type- 
writer factories into factories for shell-parts— «nd 
$0 on through a thousand industries. This requires 
m industrial readjustment obviously expensive, still 
more subtly expensive. 

When the war comes, you start war-work not 
desultorily as in 1914, but full speed from the mark 
—not at a five per cent scale gradually increasing, 
as in 1914, but as near as possible to a one hundred 
per cent scale. Your whole population has been 
mobilized, perhaps partly trained, in advance. Your 
young woman knows her place to the factory and 
reports at once to the foreman, just as your young 
man knows hit place in the ranks and reports at 
once to the sergeant The process of turning 'the 
whole national energy from wealth to waste logins 
at Once, full power. The next war may be shorter 



io8 THE NEXT WAR 

than the last; it can scarcely, at this intensive pace, 
be less costly. 

Concerning the actual destruction of physical 
property, one may speak with less certainty. It all 
depends upon the larger strategy. I have suggested 
the elimination of all life in such a city as Paris— or 
New York — as a possible result. That could be ac- 
complished by such a gas as Lewisite. Now Lewisite 
whirled in a lethal cloud over Paris would not 
greatly injure property. When at length the poison 
was dissipated, the Opera would still be there and 
the Louvre and the great railway terminals and 
the factories — a little corroded perhaps, but still 
usable after you cleaned out the corpses and tidied 
up a bit. So perhaps a better way of breaking up 
the “resistance of the rear” would be to exterminate 
not the human Paris but the physical Paris. That 
could be done in one gigantic conflagration started 
by inextinguishable chemicals dropped from a few 
aircraft. The method is practicable even now, in 
the infancy of chemical warfare ; and the military 
chemists of Europe are experimenting further along 
these lines. Such a campaign would of course not 
be confined to Paris ; although Paris as a centre for 
the brains of war, as the most vital knot in the rail- 
way web and as a great factory city, is eminently 
important. It would be aimed also at Lyons and 
St Etienne, great manufacturing cities, at Mar- 
Miles, Cherbourg, Havre and Bordeaux, the great 
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ports, at a hundred little cities which do their part 
in making munitions. 

In such a campaign of conflagrations, the loss of 
life would necessarily be less than in a killing attack 
with gas. But possibly not .much. ; Imagine Paris 
suddenly become a superheated furnace in a hundred 
spots; imagine a swift rush of flame through every 
quarter; imagine the population struggling, piling 
up, shriveling with the heat; imagine the survivors 
ranging the open fields in the condition of starving 
animals. 

Such a campaign could in a few weeks nearly 
equal the property-losses of the Great War; espe- 
cially if the defenders, whom I have imagined to be 
the French, retaliated on the attackers — say the 
Germans — and burned Berlin and the Rhine towns. 

So far as we can see now, gas will probably be 
the standard weapon of the next war. High ex- 
plosive will still be used on an extensive scale ; but 
it will be auxiliary to the new killing instrument. 
It is unlikely that there will be a locked trench-line 
and a steady bombardment lasting for years. Con- 
sequently — ignoring the possibility of great confla- 
grations — we may hope for a smaller loss in the 
item of buildings. On the other hand, the bill will 
probably show a larger item for destroyed fields- — 
agricultural wealth. The struggle just finished was 
the first in history where any considerable area of 
land was ruined for cultivation. Now it is a prop- 




erty of the new poison gas that it sterilizes — not 


Concerning one successor of Lewisite gas an expert 
has said : ‘‘You burst a container carrying a minute 
quantity of the substance which makes the gas, at 
the foot of a tree. You do not see the fumes rise; 
it is invisible. But within a few seconds you see 
the leaves begin to shrivel. While we are not quite 
certain, we estimate that land on which this gas has 
' fallen will grow nothing for about seven years.” In 
the next war, — unless we discover meantime some 
still more effective method of killing — clouds of such 
gas will sweep over hundreds of square miles, not 
only eliminating all unprotected life, animal and 
vegetable, but sterilizing the soil — “for about 
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years.” What were farms, orchards and gar- 
will become in a breath deserts. The power 
, soil to produce food is the first, vital item in 
i-eafth of nations. It Would seem that this in- 
sd loss of productive land should at least 
decreased loss in buildings, 
m warfare, in its economic aspect, fol- 
same rule as in its human aspect. Now 
have renounced all pretty rules of chivalry, 
we have put brains into the business, its 
ever increases. There, perhaps, lies 
* eliminating it from the world. 
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desire for food and the desire to reproduce. This 
desire springs from the primary desire for food. 
Someone has pointed out that the temperance re- 
formers of the United States made little progress 
so long as they harped on the sin of drunkenness. 
Only when they touched the question on its economic 
side, showed that alcohol was a great enemy to 
wealth and production, did the prohibition move- 
ment go with a rush. In some fifty years of agita- 
tion, pacifists have dwelt on the cruelties and horrors 
of war -always the moral and sentimental side. 
Now we are learning that it does not pay. The vic- 
tor may, relatively, lose Jess than the vanquished. ' 


ufc victor and vanquls! 
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The moral value In peace, war and military 
preparation can of course be treated with less cer- 
tainty than the racial and economic values. You 
cannot measure virtue with a yardstick nor establish 
by statistics the comparative virtue and vice, honor 
and dishonor, truth and falsehood in any man or 
any race. Here one must rely on general observa- 
tion. 

Up to the great struggle in 1914-18, the mili- 
tarist and the aggressive patriot had somewhat the 
better of the moral argument. Obviously the man 
who offered up his life for the welfare or glory or 
whatsoever of his clan, tribe or nation is doing a 
fine, high thing. “Greater love than this hath no 
man,” But modern war is changing even that. Of 
the ten million killed in battle, the forty million 
under arms, comparatively few made the supreme 
sacrifice voluntarily. They were conscripts. They 
had to go and take the chance of being killed — or 
die with certainty against a wall. Most of these 
men had received their one, two or three years of 
military training. It had involved mental training, 
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designed to lash them up, when the moment of ac- 
tion came, to a love of war and a desire for victory. 
That, :: . and the new experience, seemed to keep them 
in a state of blithe morale for the first few months. 
There is a curious, exalted state of mind about the 
early days of a war. AH of us who dodged about 
the rear, immune from its hardships, nearly immune 
from its dangers, felt that mood. Never again 
shall I be so poignantly moved by the beauty of 
paintings, of old cathedrals, of women, of blossom- 
ing fields, as during those early days of the war. It 
was as though I were constantly and pleasantly a 
little drunk. Now the men at the front — wallow- 
ing in filth and misery, hardening themselves against 
instant death — felt nevertheless something of the 
same mood. Then it passed, as intoxication will. 
Thereafter, they ‘‘carried on” because they must. 
They had been taught it was their duty; most of 
them believed that ; but deep down lay a rebellion 
against the whole principle of the thing. Boards 
of morale and of propaganda invented the phrase 
“the war to end war.” The men of the trenches 
clutched at that. “It must never happen again” — 
you hear the phrase to weariness from the British 
ranks, the French ranks, the Belgian ranks, the A 
Italian ranks. They did not consider themselves ms |l 
men making an act of sacrifice but rather as men p 
caught in a wheel from which there was no present*' 
escape. Germany went to war in a state of exalta- , >. 
tion, lashed up through forty years of military prepa- * 
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ration. But the German ranks must have felt the 
same; else there would have been no German revo- 
lution. Read Philip Gibbs’s “Now It Can Be Told” 
and Henri Barbousse’s “Under Fire” — tolerant ob- 
servers of high intelligence and of wide experience 
these two — and learn how little exaltation of self- 
sacrifice there was in Armageddon. 

Much propaganda was spilled during the war to 
show how. in the same manner, Armageddon prof- 
ited the higher morals of the civilian population. 
We heard of the “flapper” who became a heroine; 
of the frivolous matron who put off her silks and 
chiffons, put on denim and went to work “in muni- 
tions” ; of the selfish rich man who gave up servants 
and automobiles and shooting lodges to help finance 
the war. This was indeed a moral gain — a tem- 
porary one at least. It is good for the souls of the 
overfed that they fast; it is good for the souls of 
the idle that they go to work ; it is good for the souls 
of the selfish that they feel the thrill of a generous, 
common emotion. But how large was this special 
moral gain? Only as large as the upper class. 
Every country has its submerged tenth and corre- 
spondingly its exalted tenth. The other eight-tenths 
not sacrifice comfort or nourishment or leisure — 
least not voluntarily. They have no margins of 
e kind to sacrifice. When the accidents of war 

a family ahead of an invading army to perish 

; n the fields, when a whole 
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blockade — that was not a voluntary sacrifice. To 
take seriously the argument that such a war as we 
have just endured Is good because people “know the 
nobility of self-sacrifice” is to imply that the upper 
class Is the only class which counts, 

\J Unquestionably, there came with the war a move* 
Nihent back to whatever religion the peoples of 
Armageddon have. But I could never feel, observ- 
ing Europe during the war, that this was the highest 
and healthiest form of religion. With their sons in 
peril of death, their homes in peril of destruction, 
their nations in peril of extinction, people turned 
.toward whatever God they had — to ask for some- 
thing. Nor— -again I speak from observation— -did 
this special, form, of religion seem to survive the war. 
And there was a strong back-current which cert- 
sorships, both official and implied, prevented us 
from describing while the war was . on. Whole 
. classes of the European population threw off the 
. ordinary, moral restraints imposed by peace, .The 
performances of a certain large and wealthy group 
were notorious ; and once I spoke frankly on this 
matter to a woman of the class in question. “Oh, < 
it’s eat, drink and be merry, for tomorrow we die,” 
she said. “Our people are doing the things they’ve 
always wanted to do. Their Inhibitions are off. 
'They feel that nothing matters any more,” 

At best, whatever moral force was loosed by the 
Great War seems to me an Impermanent thing. It 
did not survive the Armistice. It became no part of 
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f,£ht moral heritage of mankind. JLord Roberts de- 
scribed war as “the tonic of races.” He confused 
substance with shadow, I think. It is a stimulant* not 
a tonic. Most of us know the difference. Iron is 
a tonic ; alcohol a stimulant. Iron strengthens the 
system ; alcohol seems to give temporary strength. 
Iron is a permanent gain; the reaction makes alco- 

; hoi a permanent loss. It is related that the Oriental 
alchemist who first discovered alcohol thought he 
had the elixir of life — and drank himself to death. 
The militarist mind, still primitive in its workings, 
still believing that things are so because they seem 
to be so, makes the same mistake. Regarded in the 
most favorable light, the state of war is a stimulant, 
not a tonic. 

At the beginning of the late war, we heard from 
German, French, British and American militarists 
that nations grew soft through peace. China 
they set up as the awful example — notwithstanding 
the fact that war is the only practical activity for 
which China of the past two hundred years has 
shown any aptitude. Her Tai-Ping rebellion spilled 
more blood than any other military struggle of the 
nineteenth century. But do nations grow soft 
through peace? The late war seemed to prove quite 
the contrary. 

During the forty-four years between 1870-1914, 
the Western nations of the European continent, 
while armed for war, had preserved peace by the 
concert of the powers. There were small colonial 
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expeditions, it is true; but those involved compara- 
tively few men, only a little strain on the national 
resources. Britain’s expedition against the Boers 
was only a second-rate war. Europe never knew a 
period of peace so long and so profound. When the 
Germans marched on France, not one in ten thou- 
sand French or German soldiers had ever expe- 
rienced the buzz of a bullet past his ear. From 
these people grown soft through peace we might 
have expected cowardice, timidity — -whole armies 
breaking at the first fire. We got unexampled hero- 
ism. It was written in the old books on infantry 
tactics when a body of troops lost ten per cent or at 
most fifteen, they became an uncertain quantity — 
even though you had been able to replace the losses, 
it was time to take them out if you could. In the 
Battle of the Somme, the Allied Annies regularly 
kept divisions in the line until the replacements 
numbered fifty per cent — sometimes more. Whole 
companies, whole regiments fought so often to the 
traditional “last handful” that the newspapers 
scarcely troubled to record such performances-— 
they had grown too common. Study, if you want 
concrete proof, the record of the famous French 
Twentieth Corps, recruited from Paris — city men, 
and therefore most affected by the soft influence of 
peace. 

' Militarists have answered that universal military 
training accounts for this unexpected hardness. 
Frenchmen, Germans and Italians had been edu- 
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cated for war, taught to think from their infancy 
in terms of war; and we are dealing with a state of 
mind. Then what about the British? The island of 
Britain had protected herself by navies, not armies. 
Her small army ' was composed of volunteers. The 
average Englishman, Scotchman, Irishman or 
Welshman did not know the trigger of a rifle from 
the muzzle. He had never thought of war as a pos- 
sibility of his life. When Britain took to the draft, 
she gathered in the last of these young men, ran 
them through four or five months of intensive train- 
ing, sent them to the line. Generally such troops, 
as one might expect, were inferior to the veterans 
in military technique. They were little if any in- 
ferior in “hardness.” I saw a British draft-division 
once literally staggering back to the rest-station. It 
was a time of special stress, when relief divisions 
were hard to find. These men had been kept in the 
line until nearly seventy per cent of their original 
strength was gone and replaced. Yet they had held 
firm to the end. 4 have shown how modern war- 
fare under the conscription system chooses the best, 
takes their activity from the existing generation, 
their strong blood from the next generation. That[ 
is your true softening process. Nations do nojygrQW! 
hardjjjX-Qugh wars and preparation fox .wars. This! 
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peace-time conscription or universal military train- 









cne moaern world trom the moment they opened a 
first reader -in school, in factory, in business. And 
after they left school, it was a kind of voluntary 
discipline making, it seems to me, for higher aims 
in character than any kind of involuntary discipline. 

In the modern world as /contrasted with the an- 
cient we all live under strict discipline, partly self- 
imposed. Every morning, the reader gets up and 
goes at a set hour to his office or shop. No bugle 
wakes him; no sergeant barks out the order to fall 
in and go to work. If he grows weary of getting 
up at six or seven, he has only to quit his job. He 
will not be shot or jailed or publicly disgraced for 
that, as he would if he deserted from the army. To 
quit the job might hurt his career, might work 
privation on his family—that is all. Every morning 
after breakfast I sit down and write. Today, there 
is a dog-show in town. I want very much to go. I 
am not going, because I have too much work to do. 
So I hold myself to writing-— voluntarily. Now 

oth the reader and I are doing a thing, it seems to 
me, better for our mortal fibre than as though the 
bugle blew us out of bed and the sergeant, backed 
y the whole force of the United States government, 
ordered us to wort It is self-discipline, self-con- 
trol, as contrasted with external discipline, external 
; The modern world requires always more 





but who spared him, too. “Brave as a lion, gentle 
as a woman.” The Germans showed that there was 
a more useful method. “The best soldier is a bit of 
a brute,” they said. In our military schools, we 
have always forbidden hazing. The German mili- 
tary schools encouraged it, in forms more gross than 
any of our youth imagined. That was done to culti- 


vate the required touch of brutality. In the close 
race for victory of the last war, we all had to follow. 
Uninstructed civilians, visiting the American, French 
and British training-camps, wondered at the time 
given to bayonet practice. They knew that the 
bayonet was rarely used in action. Why so much 
stress upon it? Any sergeant could explain that. It 
was a means of cultivating hate, of making your 
soldier a bit of a brute. That dummy at which you 
were thrusting — the instructor encouraged you to 
imagine him a German, to curse him, to work up a 
savage delight in mutilating him. It was a part of 
the higher psychology of modem war. 

There was propaganda, too — and here I must 
condense a theme for a whole book* This was one 
of the human forces existing before the great war, 
which the war reduced to its scientific terms; made 
tremendously usable. It was, really, our contribu- 
tion. The American science of advertising had 
shown by what means an Idea may best be implanted 
in the greatest number of people. With all the press 
under control, the European Boards of Morale and 
Bureaus of Propaganda proceeded with conscious 
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purpose to put into every people a mob-instinct of 
hatred for the enemy, man, woman and child. Since 
everyone who has a pair of working hands is useful 
to the purposes of a modern war, the hate-propa- 
ganda was aimed at the civilians as well as the sol- 
diers. But “keeping up morale” in the army was 
the main object. Generating hate in the civilian 
population made toward that end. If the soldier 
on leave heard from his women, his father and his 
uncles that the enemy were all a set of ruffians, a 
race which had nothing in common with the human 
race, it made him a better hater when he returned 
to the line. Half-truth was the best tool of this 
propaganda-; but, war being the negation of all ordi- 
nary morality, the propagandists did not gag at lies* 
For a familiar example, there is the story about the 
Germans cutting off children’s hands in Belgium. It 
was not true. I repeat that I was in Belgium during 
the first month of the war; that there were German 
.atrocities, some of which I witnessed-^atroclties, 
committed by order, for the strategic purposes of 
the General Staff — but that no case of the kind 1 
mention was ever fully proved. ■ Nevertheless it was 
a popular war-rumor in the beginning; it had all the 
qualities which make a story “go.” It was taken 
up by the propagandists, spread as a means of lath- 
ing up hate by men who knew better; so firmly fixed 
in the public mind that I myself have but lately been 
called “pro-German” for denying it In fairness, 
I may add that they lied more grossly in Germany, 
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especially when the case grew desperate. There, 
cutting off women’s breasts was the favorite night- 
mare tale. 

This hate-propaganda failed a little of its main 
purposes. The soldier swallowed it less avidly than 
the civilian population. If you wanted a tolerant 
view of the enemy, you were most likely to get it 
from a soldier sitting in a dugout under fire, his gas- 
mask at the alert. If you wanted to hear that the 
enemy was a creature not quite human, hut a species 
of gorilla which should be exterminated to the last 
baby, you must go to some comfortable home in 
Paris or London— or equally I suppose in Berlin. 
Indeed, whole elements in the European armies 
quietly closed their minds to this form of propa- 
ganda. British officers of the old school, for exam- 
ple, tried to maintain the tradition of the warrior 
chivalrous even in his thoughts. It was a conven- 
tionality of most British headquarters messes not to 
speak ill of the enemy. If the civilian visitor intro- 
duced the “hate-stuff” into the conversation, he was 
answered by polite denials or by frigid silence. 

All this must be changed in the next war. You 
must focus your hatred where it is most useful and 
needed — in the soldiers at the front. And we are 
studying to change it The propagandists and 
hoards of morale are working and experimenting 
like the chemists — coolly reviewing the methods and 
mistakes of the last war, finding new methods with* 
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Has the involuntary discipline of armies much to 
do with the voluntary discipline of peace? The 
aftermath of the late war goes to prove that the 
relation is a little remote, I know hundreds of 
young men — British, French, Belgian, Italian, Amer- 
ican — whom the war see'med to have spoiled at least 
temporarily for civilian pursuits. Accustomed to be 
disciplined by others, they seemed to have lost the 
habit of disciplining themselves. They found it 
difficult, almost impossible, to make themselves go 
to work at regular hours, stick to any one job or any 
practical object very long at a time. . This psycho- 
logical aftermath of the war we all know, I think. 
You might lay it all to the actual war — its stresses 
and excitements, Its alternate tense action and idle- 
ness- — were it not that we find the same state of 
mind in young Americans who were mobilized in the 
draft, had their year and a half of army training, 
and never got abroad. It was hard to “settle 
down” ; which means that it was hard to change 
from imposed discipline to self-discipline, from the 
regularity of army life to the fast, irregular compe- 
tition of civilian life. 

The world over, we found that the hate-propa- 
ganda, the conscious effort to make the soldier “a 
bit of a brute” had long effects. Everywhere were 
“crime waves” — highway robbery, burglary, sudden 
murders of passion. Ours was perhaps the lightest 
of all. The police records of Berlin in 1919 read 
like annals of the old days of Jack Sheppard. The 
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Belgian police were forced, for the first time since 
Barons ruled in Flanders, to fight organized gangs 
of bandits. England boasted in old years a low 
murder rate; and her courts had a swift and certain 
way of hanging for murder without regard to wealth 
or social rank. “The unwritten law’ 1 did not exist 
for British juries. Just after the war, England ex- 
perienced a series of “murders of passion,” by ex- 
soldiers and ex-officers; and British juries acquitted 
the murderers as lightly as once did Latin judges. 
How much of this mentality back of these crime- 
waves sprang from actual experience at the Front 
and how much from the education in brutality of the 
new military training, no one of course can say. 
Doubtless both influences bore on this crime wave. 
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of troops may be moved without confusion. They 
must learn to use weapons, from the trench-grenade 
and the rifle to the aeroplane and the tank. Most 
of this training, from the point of view of ordinary - , 
peace-time, industry, is wasted. One of the chief 
economic losses in military training is the rime and 
energy it takes from the most i each able years of best 
young men. It will be “war by machinery'’ in fu- 
ture; and those told off for the higher functions of 
war — such as tanks, aeroplanes and gas — will get, it 
is true, a certa in tr ai ning in . mechanics and chemistry. 
But in just as much as ..these, devices .differ'' from the 
devices of peace, in just so much will the training 
be wasted, socially and economically. 
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* ‘DEFENSIVE PREPARATION ’ 5 

What should be our American attitude toward 
military preparation? The average hard-headed, 
practical American will perhaps say that if war has 
grown so deadly, it is all the more reason why we 
should prepare to defend ourselves. Without d e- 
fence, we stand in peril of general extinction; with 
defence, we may avert war at least for a time, may 
soften the blow when it comes. Let us prepare 
then, says the American citizen, not for conquest, or 
fulfilment of national aspirations” but for defence, 
les, provided only that we can, in this age of 
confusions and complexities, keep our military prep- ' 
ararions defensive. And that is extremely difficult. 
Indeed, when you come to thorough defensive prep- 
aration, 'a hundred per cent efficient, it becomes 
perhaps impossible. The term “defence” needs de- 
fining; it has hitherto been used as a most effective 
hypocrisy of militarism. Keeping our coasts and 
borders against an invading enemy is pure defence; 
no one disputes that. But in the modern world a 
nation is not confined to its own political borders. 
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for the Ameer of Afghanistan is a part of America, 


Colorado. At this moment, that larger America is 
spreading. There is a new movement in world- 
industry. Instead of bringing the raw materia! to 
the power, men are beginning to bring the power to 
the raw material. India raises much first-rate cot- 
ton; she has also inexhaustible resources of labor. 
Hitherto, she has sold the raw cotton to England, 
where the coal is; now, India is going to spin and 
weave part of this cotton beside her own fields, 
partly with native water-power, partly with im- 
ported coal. We have the money of the world; and 
American capital has been flowing by hundreds of 
millions into such projects as this. If we are to have, 
the perfect defence, we must prepare to back up 
American citizens and “American interests” in India 
as well as in Indiana, in New Guinea as well as in 
New York. It is hard, it is almost impossible, to 
draw the line; so we are pulled insensibly into the 
old, vicious circle. 

There comes a point in any thorough military 
preparation when the spirit of defence runs subtly 
into the spirit of offence. Again, Germany is the 
typical case. She was, her emperors, kings and gen- 
erals said, “ringed with foes.” That, in the begin- 
ning, was not an entirely insincere presentation of 
the case. On one side lay France, smarting with 
the injustice of 1870; on another lay the barbaric 
Russia of the Czars, with double Germany’s man- 
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power and an eye on Germany’s developed wealth. 
On her seacoast lay the .strong British Navy. 
“What is Germany?” asked question 1 in the public 
school catechism on geography, “It is your Father- 
land, entirely surrounded by enemies.” Militarism 
was hammered into the German people in the form 
of defence, defence, always defence. And let me 
repeat; in the beginning the men who urged this 
were not all insincere. 

Germany went into the game of financial imperial- 


spheres of influence, where German capital har- 
vested fields of trade or raw materials for the fac- 
tories of Berlin, Leipsic, Dusseldorf. These inter- 
ests must be protected ; other capital must be kept 
out. The German army began to pass from a de- 
fensive force to an implied offensive force. In such 
crises as the transfer of Bosnia and Herzegovina, 
the Germans won because the Kaiser rattled his 
sword and the others yielded for fear he might turn 
loose his perfect army. 

There came, too, a mental change. “He who 
forges the sword will want to wield it.” Here is one 
of the ways in which a national mind works like an 
individual mind. You have found, we will say, that 
you play an extraordinary game of lawn tennis. You 
will not long be satisfied with scrub games. You 
will want, if you arc a normal man, to enter tour- 
tents, to prove your accomplishment and su- 
ority before the world. You discover that you 
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write good poetry or fiction. How long will you 
be contented with sugared sonnets among your pri- 
vate friends? Sooner or later you will want to 
publish it and let the world' see how clever you are. 
And so when you have the perfect army or navy, 
perfectly knit into the structure of the state, you 
will find some impulse which you may not at the 
time analyze, urging you toward its proof In action. 

Germany did. There was never such a glittering 
display of military power as in the old summer ma- 
noeuvres before the war. Doubtless any German 
who saw that great charge of massed cavalry by 
which they always ended, felt somewhere in him a 
glow as he thought of what Germany might do in 
real battle. The cloud gathered. With Germany— 
as even most Germans now admit — lay the decision 
for peace or war ; and she chose war. It is absurd 
to blame the Kaiser alone; almost equally absurd to 
blame his counsellors alone. They were carried 
along, all of them, by a flood which had been rolling 
up in Germany for forty years. 

Yet even then, they maintained the fiction to their 
people — and half to themselves — that they were 
fighting a defensive war against the “ring of foesT 
The average German soldier whom I saw in. Bel- 
gium during 1914 believed this devoutly. Barbarous 
Russia and envious England had attacked the 
Fatherland. He fought in her defence. France 
must be crushed because she had foolishly joined 
these major enemies. Poor France! Now, if they 
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survive, these same Germans are calling France the 
source of all their woes, the true enemy. For the 
current is running in another direction, and the 
strategy of propaganda has changed. But this is a 
digression. Germany illustrates, among other 
things, the danger in the perfect defensive prepara- 
tion and the difficulty of drawing the line between 
defence and offence. 

Some may note that I have not touched upon the 
question of national honor. The individual in so- 
ciety sometimes meets a situation outside the law so 
intolerable that he is less than a man if he does not 
take the law into his own hands; and so it is with 
nations. The circumstance which drew us into the 
Great War was an unusually clean-cut example of an 
unpardonable affront. Germany had announced 
cold-bloodedly, flatly, that American vessels could 
no longer sail the most frequented seas of the world ; 
if they did, the hulls would be destroyed, the crews 
killed without warning. The occasions of war are 
not commonly so simple as this. “National honor” 
is more often the excuse for economic and political 
interests, or the mere focus of trouble arising from 
a conflict of such interests. The occasion of the 
Great War, the spark which set the mine, was the 
sassination of an Austrian prince in Serbia. B 
irtv or forty years of intrigue lea 
lation.” Austria wanted to m 
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cally. Germany wanted to extend a “line of 
influence” through the Balkans in order to build an 
all-German Berlin-to-Bagdad railway. The Entente 
nations wanted to prevent all this. Had no such 
situation Iain behind the assassination at Sarajevo, 
the matter would have been settled with an apology, 
punishment of the criminals and perhaps indemnity- 
Let us imagine another case, Mr. Colby, then 
our Secretary of State, visited South America In 
1920. Suppose that In Rio de Janeiro some fanatic 
or band of fanatics had murdered him. Would that 
have led to war between the United States md 
Brazil? Almost certainly no. But suppose that 
Brazil and the United States had long been engaged 
in economic and political struggle to control by 
their capital the resources of Ecuador, Colombia and 
Central America. Suppose them both prepared to 
the last belt-buckle. Would it then have led to war? 
Almost certainly yes. And most Americans would 
say — as did the Austrians in 1914— that we were 
drawing the sword to avenge national honor and 
wipe out an intolerable insult. 

Building up armies, navies, and munitions indus- 
tries solely through the fear of national insult, solely 
to protect honor, seems a little like carrying a loaded 
, . .pistol night and day lest-perhap* someone insult yon ,'H 
intolerably, beyond recourse of law. 

Yet the fact remains: few Americans of spirit will ■ . 
■•■■ want, in this era of the world, to strip m of all our 
.-defences.- That, goes beyond the reasonable pacifism 
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CHAPTER XII 


THE DRAMATIC MOMENT 


Now is the appointed time to begin action, and 
we are the appointed people. The lesson of the last 
war is still fresh in mind; and unto us, by luck rather 
than our own foresight, has been given the dominat- 
ing position in the world of the next quarter-century. 
The course which the United States chooses will 
largely be the course of the other nations. 

It is the appointed time for still another reason, 
less obvious, no less compelling. All old, imperfect 
human institutions have their uses in their period; 
then that usefulness passes and we must rid our- 
selves of them. Monarchy in its absolute form 
served the development offaumamty, The half- 


in his group or clan or nation. He nee 
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have been necessary to build up the habit of steady 
work among tribes and nations. Races learned the 
habit of steady work, and sloughed off slavery. 

War on the whole was long useful to humanity 

expensive, but the best way we had. I have pre- 
viously quoted Wells to show how it drew races 
into the circle of progress. Long before there was 
history even in popular ballad, some genius in some 
tribe of the Asiatic steppes invented the wheel. His 
tribe went to war and won or lost — that does not 
matter. Before the war was over, the enemy had 
seen the wheel, learned its usefulness, was making 
wheels of his own. But for war, outlying tribes on 
the fringe of humanity might have skidded their 
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nineteenth centuries led an extremely limited life. 

Of his own motion, he seldom stirred from his own 
domain or farm or village. War alone drew him 
out to teach him that there was a world beypnd his 
horizon, that there were other men with other ideas 
not only among his own people hut among stranger 
clans. War made a tremendous contribution to hu- 
man experience, to collective human consciousness. 
That was its use, its larger reason for being. 

Now, modern invention has changed all that. 

We no longer need a process so essentially wasteful 
to transmit the results of progress. When Wright 
proved to Europe that a man can fly through the 
air, the news was flashed that very night to every 
comer of the globe; three-quarters of the civilized 
world read it next morning. Within a month, such 
remote points as Shanghai, Cape Town and Buenos 
Aires had European publications with technical re- 
ports; any good mechanic who wished could go 
about building an aeroplane. The remote parts of 
the globe were by now coming fast into the circle of 
communication. Before the Great War, all the in- 
accessible places had been explored — even Thibet 
and the two poles. The world had no more secrets ’ 
and mysteries. From end to end of Africa, the 
infant continent, fan a railroad; Africa waa'spotted- W 
With European settlements, in touch with civilization 
by telegraph-lines. The printing-press, the railroad, 
the automobile, the electric telegraph have all given 
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their part toward the intensity of modern war; yet 
at the same time they have removed one of its su- 
preme necessities for being. As for its other use — 
instilling into men the sense of a duty toward his 
country or his group — that work also is done. In 
fact, when one considers the conceited, excessive, 
Jingo patriotism of most races and nations, it be- 
comes a question whether it is not too well done. 

We cannot say at what precise moment in history 
monarchism and slavery proved themselves out- 
worn, past their iisefulness; became not benevolent 
organs but dangerous rudiments' — like a vermiform 
appendix— in the body politic. But war, always 
picturesque, died its spiritual death dramatically. 
We may say with certainty I think that it proved 
itself outworn during that little moment of history 
between 1914-18. It was of no more use in spread- 
ing progress, of little more use in building up the 
sense of collective djuty. And in itself it suddenly 
became dangerous, sordid, disturbing beyond the 
imagination of devils. 

Two great tasks lie before humanity in the rest 
of the twentieth century. One is to put under 
control of true morals and of democracy the great 
power of human production which came in the 
nineteenth century. The other is to check, to 
limit and finally to eliminate the institution of war. 
This last is the more important. We may stagger 
on, and make progress even, though the industrial 
and financial structure remains as it is— we were 
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doing very well, on the whole, before 1914. But 
if war goes on unchecked, following its present 
tendencies, it means the elimination of whole races 
— always the best races — and the downfall of civ- 
ilization. 



CHAPTER XIII 






:k 

lltf 

mm Sets 


PROPOSED WAYS TO PEACE 

Perhaps we cannot eliminate war. It seems so 
deeply rooted in human institutions! It is so easy 
to stir up hate, so hard to create understandings I 
1 hus, in the late eighteenth century, the republican 
must have felt about the elimination of kings. The 
institution of monarchy appeared unassailable — -the 
task seemed at times hopeless. And surely we 
cannot, unless we work up the zeal of those early 
republicans, make reasonable pacifism a governing 
motive in our political thinking and action. 

Yet this reasonable pacifism had made progress, 
even before the late war. Peace, all the reference 
books will tell you, had in the nineteenth century 
cast off its old negative meaning and taken on a 
positive meaning. It was no longer regarded simply 
as the rest betweeri Wars ; it was an end in itself, 
re Hague Conferences, powerless as they were to 
event either the great war or its barbarities, still 
that a great part of humanity wanted peace, 
take much trouble to get It. We, by our 
with Latin America, proved bow two contl- 
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tary of State Blaine called the first conference with 
Latin America, he set up a milestone on the road to 
permanent peace. 

So strong indeed had become this desire and hope 
among most Western European nations that the 
very militarists among the Allies were forced dur- 
ing the late war to use the phrase “the war against 
war” in order to keep up the fighting spirit among 
their people. And when the war was over, the at- 
tempt to form a League of Nations afforded still 
another proof. I shall not enter into the late con- 
troversy. But the League was the work of politi- 
cians, all responsible to democracies for their jobs. 
They would never have made the attempt had they 
not believed that it would be popular. 

The Peace of Versailles, imperfect though it may 
have been, proved in other ways how far we had 
moved beyond old conceptions of national glory. 
After former wars, the conquerors usually took over 
without shame the territory of the conquered, no 
matter how the inhabitants felt* as late as 

1 87 1, the neutrals did not protest officially and but 
very little unofficially when Germany seized the un- 
willing Alsace-Lorraine. But in the Peace of Ver- 
sailles, European statesmen had to give at least 
lip-service to the principle that no nation or no part 
of a nation may permanently be held by a conqueror 
against the will of the inhabitants. Again i they did 
this because they were politicians, and had, satisfied : 
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kind demanded a new conception of national rights 
and methods. 

Back from the war came the plain, men of the 
democracies old and new — thirty or forty millions 
of them. The greater part of them, and especially 
the thinking part, had been quarreling in their 
thoughts with the institution of war. If our re- 
turned soldiers felt this less than their European 
comrades, it was because they had borne a shorter 
strain and had needed less of the propaganda of 
peace through war to keep up their morale. The 
Societe des Anciens Combatants in France corre- 
sponds to our American Legion. Lodge after lodge 
of that society in 1919 passed a resolution saying 
that their real object now is **la guerre d la guerre ” 
(war against war). The rumor, spread by gov- 
ernments as a feeler, that the British and French 
armies were going to Russia to fight the Bolsheviki 
p reduced instant riots and mutinies, I witnessed 
the Ruhr Rebellion of April, 1920, in Germany. 
Now while this revolt was stirred up by the Com- 
munists, the average Ruhr insurgent, I found, was 
Put primarily to end militarism. “If those soldiers 
have their own way,” said the men of the Ruhr, 
“we’li be fighting the French again In two years. 
We don’t want any more wars.” 

- Yet so strange are these times that governments, 
supposed to be the expression p£ peoples, emerged 
from the Peace of Versailles more nationalistic, 
perhaps more belligerent, than ever before, Na- 
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tionalism, the denial of peace, is running riot. Those 
returned soldiers, with all their pacifist sentiment, 
find themselves like the rest of humanity caught in 
a wheel. Jean the Frenchman does not want any 
more war. But the North lies devastated; until the 
fields of the Somme are hearing again, the chimneys 
of Picardy smoking, his shop will never do good 
business. Hans the miner of the Ruhr district got 
out his army Mauser last year and tried to shoot 
a reactionary officer in order to show that he wanted 
no more war. But Hans believes that the indemnity 
which France wants is excessive; he knows that if 
Germany pays it, he himself will have lower wages 
and higher taxes all his life. So Jean and Hans put 
their interests into the hands of the strong men of 
Europe-— men with the old ideas* men whose con- ® 
ception of statesmanship is force unlimited. “His 
only scheme of politics,” said an American diplomat 
of an eminent European confrere, “is ‘send a di* 

vision.’” 

The pacifism of the returned European soldier, of 
the disgusted but submerged European civilian, is % 
somewhat abnormal state of mind. It resembles a 
little the psychology of a religious revival. I|pt 
even the most enthusiastic revivalist expects mat 
his people will maintain permanently all those 
heights of fervor and virtue to which he has raised 
them. The wise church is the one which consoll* 
dates its gains; makes the revival or mission yield 
permanent fruit in sober, day-by-day piety, unaewbis* 
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ness and good living. If we let this moment pass, 
the nations will forget. The memories of the hor- 
rors, the destructions, the follies of Armageddon will 
die out as its debts are pai.d off, as the new gener- 
ation grows up; and, as in old wars, only the sou- 
venirs of its glories will remain. 

Now, I repeat, is the appointed time to consoli- 
date what Armageddon won for peace, and we, both 
actually and potentially the strongest nation of the 
world, are the appointed people. 

Along what practical lines may we proceed? 

Doubtless accumulated experience, translated into 
policies and action by men of genius, and leadership 
will find us new ways. But here are the courses of 
possible action on which many are thinking at pres- 
ent and a few working; 

First and most drastically, we may create a real 
law, not a mere set of gentlemen’s agreements be- 
tween nation and nation. That is the kernel of the 
matter. 

■ Law is the set of agreements, backed up by some 
id of force, to prevent murder and theft and In- 
justice between the individuals of a tribe or a state. 

■ he savage beginning of things, men probably 
d whomsoever they wished, took whatsoever 
they desired. But people could not get along and 
make progress on that plan. An individual with the 
fighting endowments of a Jack Dempsey had it all 
his own way. Before long, men got together and 
drew up primary rules of the human game. You 
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kept, we will say, the stone knife which you had 
chipped for yourself. No one might take it from 
you except he give an equivalent; no one might kill 
you except with certain definite excuses. It was fur- 
ther agreed that whoever broke this rule should he 
punished by the collective action of all the rest. No 
one man could thrash the Jack Dempsey of the tribe ; 
but two or three men could, much more the whole 
tribe, That was the beginning of law and order — 
an understanding as to the rules of the game, an 
agreement to punish whoever broke those rules. 
Wise old David Lubin used to say that he believed 
this was also the beginning of morals. And indeed, 
even if there was in primitive man some inbred sense 
of kindness and of property right, that feeling never 
expressed itself in action until men drew up rules 
and agreed to back them by force. 

N early everyone who thinks must . have wondered 
at times why it is supremely wrong to kill a fellow 
citizen in time of peace, supremely right to kill a 
foreigner in time of war; why lying and deceit, 
despicable when used against your fellow-country- 
man, become noble when used against your national 
enemy. I have explained the reason. As soon as 
we organized states and tribes, we began to endow 
them with a personality, to give them a being* And 
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ly no morals between states. If in times of peace 
nations refrained from murdering the citizens of 
other nations, from seizing their property, that was 
because they feared the disagreeable consequences 
involved in these acts. It was, again, like the state 
of primitive society before men made laws and or- 
ganized a police force. When one primitive man 
respected his neighbor’s property, it was because he 
did not care to get into a fight. The process was 
too disagreeable; it was; not worth while. But 
when his desire grew greater than his fears or when 
his blood was heated, he took or killed with at best 
only a vague sense of moral wrong. 

But finally, when the law within nations became 
so perfectly established that murder, theft and arson 
grew uncommon, sporadic, it was as though the 
reservoir of morals filled up and began to flow over 
the dams dividing nations. Diplomats and others 
; ■ who represented sovereign states went on lying, de- 
ceiving, committing daily in peace or war acts which, 
performed: by one citizen of a state against another, 
would have been punished by ostracism, jail or the 
gallows. And they justified themselves to them- 
selves and their fellow-citizens because it was done 
’ for the flag, the Patrie, the Fatherland. The cause 
sweetened any method. But public opinion concern- 
ing some of these methods grew so strong as to force 
these gentlemen at least to hypocrisy. Since the 
. state knows no morals in its relation with other 
’ states, a treaty used to be a sort of temporary agree- 
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merit for temporary advantage. You kept it be- 
cause it did not suit your convenience to break it. 
If a treaty became no longer convenient to one 
party or the other — well, kings used to tear up 
treaties and feel very little necessity for apology or 
explanation. When Germany violated one of her 
most solemn treaties and invaded Belgium, she 
broke, really, no moral law. Do not believe that 
the cynical diplomats of the Entente Allies blamed 
her in their hearts. But peoples did blame her. 
The moral sense of Individuals the world over rose 
against such an act; a man who behaved in this way 
counted himself out of society; why not a nation, 
too? The one fact which German propaganda could 
never explain away was the invasion of Belgium ; it 
is perhaps the spiritual reason why Germany lost 
the war. 

So we have already the moral basis for law be- 
tween nations; at present, however, it is a force, not 
a power, because it has no machinery to make it 
useful. It is like the potential electricity going to 
waste in a mountain river. This force will not be- 
come power, will not turn wheels, run railroads and 
light cities, until you harness it — create for it some 
machinery. 

We shall not strike at the root of wars until we 
organize fifty or sixty sovereign nations and self- 
governing colonies of the world somewhat as we or- 
ganize individuals in a tribe or state or nation. In 
plain, human terms, they must get together, pats 
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laws to define and forbid national murder and na- 
tional burglary, and agree to punish, with their col- 
lective force, any violator of that law. 

The punishment need not wholly, need not mainly, 
consist in physical force. The discussions preced- 
ing the League of Nations showed, theoretically at 
least, that a general economic boycott might be as 
effective as military action. This follows a rule of 
progress in human society. Once, law knew only 
one kind of penalty for crime — physical action. 
The criminal was killed or mutilated or flogged. In 
the eighteenth century, the English would hang a 
man for stealing six shillings. We have done away 
with flogging and mutilation, have abolished hang- 
ing except for the gravest crimes. We have substi- 
tuted imprisonment and fine. Think it out and you 
will see that imprisonment is mostly an economic 
penalty, as a fine is wholly an economic penalty. 

This book, I repeat, is not a plea for or against 
the existing League of Nations. Call your organi- 
zation a League of Nations, an association of na- 
tions, a Hague Tribunal “with teeth in it”-— eaU it 
what you •will,- organize it how you will. This is the 
specific for* the disease of war. But while we wait 
c ~~ this inevitable organization to form and to fee- 
effective, we may use a few pain-killers and 

'CS. . 

' these, the most important is disarmament 
vital question of the moment. • Behi “ 4 
agitation lies a compelling feconoi: 
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motive. Europe cannot recover if she goes on with 

the old race for armaments. She will collapse under 
the double burden. The world is so interlocked 
that if Europe blows up in anarchy we, though we 
! hold together, must suffer terribly. An agreement 
to limit armies and navies to the point where they 
M cannot be used, aggressively can probably be en- 
: • forced. We have no formal law between nations, 
it is true; but that uncharted moral opinion of 
democracies is perhaps powerful enough to secure 
a rough working agreement until we get something 
i better. It cannot be done without the consent*— 
' indeed without the leadership — of the United States. 
We have as much economic and industrial power to 
manufacture navies and munitions as' any three 
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Only lately our two most eminent soldiers, Bliss and 
Pershing, have come out flatly for a disarmament 
program. They admit that it will not be easy; and 
no more will it. You cannot complete the job 
with a Congressional resolution and a flourish of 
the pen. Too many eminent gentlemen in all na- 
tions have something to gain by th p e race of arma- 
ments. But it is a first necessary step. 

Then, even before we have a league, association 
or effective High Court of Nations, we may get at 
some of the economic causes for war. 

The “financial imperialism” which brought on the 
Great War had three wholly commercial objects — 
trade, raw materials, export of capital. The strug- 
gle for trade — for profitable foreign markets — is, 
in the opinion of many economists, the least danger- 
ous of the three. For while it is a cause of friction, 
it has also a pacific tendency. When two nations 
begin to trade with each other, there follow personal 
acquaintance and a community of interest. We 
saw that at the beginning of the Great War, when 
many Americans in the exporting business sincerely 
took sides either with Germany or England because 
they had with Germans or Englishman business rela- 
tions and personal acquaintance. The most danger- 
ous factor in national trade is tariffs. I am not 



our schedules no longer with an eye solely on imme- 
diate national prosperity; we must consider them 
also in the light of good and just international re- 
lations. 

Some kind of international agreement concerning 
the distribution of raw materials seems necessary to 
permanent peace. If any great nation should in 
this year corner the international supply of flax, for 
example, the great linen industry of Belgium would 
be ruined; for Belgium raises only a little domestic 
flax. Italy has most expert and intelligent work- 
men, together with certain other manufacturing ad- 
vantages; she has no coal nor iron ore. Shut ofl 
coal and iron from Italy and the Valley of the Po 
knows acute distress. No longer should any nation 
or combinations of nations be allowed to monopo- 
lize any imported raw material 

Finally: the advantageous export of capital was 
perhaps the main object of financial imperialism and 
so one of the main causes for the late war, in the 
intense struggle at home, your capital would yield 
you only three or four or five per cent. Put Into a 
new, undeveloped country, it might yield you — any- 
thing. Only it would not return its big intereit- 
rate for. long if other capitalists- in other nations 
themselves saw the chance, came in, and competed. 
The game of the international flotation houses 
which .represented national surplus- capital was.tp 
keep thetr “sphere of influence” exclusive. This 
was -the. chief commercial object of the huge arms- 
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ments, the rattling of swords when diplomacy ran 
into a deadlock. Before the Great War that proc- 
ess was running a dangerous course in China, 
Here, you were in a British “sphere of influence” ; 
in general non-British capital was not wanted, could 
not get a foothold. Here, the influence was Ger- 
man; here, French. And the nations were jockey- 
ing to extend their sphere further and further into 
China — without regard of course for the feelings of 
the inhabitants. 

Some internationalization of export capital seems 
necessary to permanent peace. This may come 
through an association of nations; it may come be- 
fore that association is effective through action of 
the great flotation houses. Most banking men 
want peace; war is too disturbing, armaments are 
too costly. But in strategic control of the world’s 
financial interests before the war were too many 
ruthless adventurers allied with the military and 
financial adventurers. Banking also was caught 
in a wheel. There are the signs that sober sense 
Is coming into this business. The “Chinese con- 
sortium” is an association of the capital of many 
nations for investment in China. It may be open 
to criticism on some grounds; but let us give credit 
where credit is earned. Such an arrangement tends 
-do away, with “spheres of influence,” with the 
g necessity for keeping up armament and ,a 
passive warfare in order to protect export 
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one agrees, makes toward wars. We cannot have 
much secret diplomacy ourselves, since all our inter* 
national agreements must be thrashed out and rati- 
fied in the Senate, and so published. The trend of 
the period, fortunately, is against the gum-shoe 
method of arriving at national understandings which 
become in due time misunderstandings. Really, 
monarchs before the great war had not nearly so 
much irresponsible power as diplomats ; and tht 
right to conceal their agreements from their people 
was their best tool. That is changing. Great 
Britain, once as much a dinner as the rest, has but 
lately registered and published with the League of 
Nations the twenty-one treaties and 
which she has made since the war, has given her 
national word of honor that she is holding nothing 
back. Even before we enter some kind of associa- 
tion of nations, we have probably the power to end 
much of the secret diplomacy. We need merely 
announce that we will not recognise any treaty which 
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to keep peace; just as within the nations of the 
world law alone is not enough to prevent crime and 
establish order. You may happen to see this morn- 
ing a beautiful automobile which you would like to 
own, standing unlocked and unguarded. Why don’t 
you jump in and drive away? First, because you 
fear disagreeable consequences from the law. The 
police will chase you, probably catch you, eventually 
put you in jail. But is that the only reason? No; 
you are restrained by an instinct first implanted in 
your little, savage bosom at your mother’s knee, and 
intensified by your whole education — the feeling 
that it is wrong to steal. In order to keep society 
together, we need both these forces. 

So it goes with this question of order and morality 
among nations. We need the law; we need also 
personal ethics — international morality. By the 
forces of light which we have — churches, schools, 
all associations of men for spiritual and intellectual 
ends-— we need to strengthen the belief that a state, 
including your own, can do wrong, that between 
nations there is such a thing as live and let live, that 
humanity is greater than mere race. 

This does not mean abolishing the sentiment of 
patriotism. There are two conceptions of that 
noble old emotion. One ends at the mental condi- 
tion of Germany in 1914— the state for the state’s 
sake, your hand ever on your sword to protect her 
honor and her interests, though every person in the 
state be rendered less happy by the process. The 
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other regards the nation as an agency for the great- 
est good of the greatest number. He who follows 
this conception takes his pride not in his nation’s 
hollow victories of arms hut in her achievements of 
order, common prosperity, art, science, industry. 
The one is the old-fashioned patriotism, grown in 
the twentieth century to a world-menace; the other 
is the patriotism of the future. 

Again let me make a human comparison. In all 
times poets have sung of the nation as the Mother, 
of its citizens as her sons and daughters. Now you 
may interpret your love for your mother in two 
ways, one sane, the other a little insane. You may 
work peacefully to keep her happy and well-housed 
and well-fed. » This, I suppose, states the attitude 
of most of us toward our mothers. But of course 
you may go round with a pistol in your pocket, aP 
ways ready to start a fight with anyone who may 
say that she is not the best of mothers, or watuimg 
for an opportunity to hold up a shop and steal the 
fur coat which she happens to want. So, I suppose, 
the savage expressed his love for his mother in the 
days before the law; in recent ages we have had 
less and less patience with this form of filial de- 
votion. 
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Now, my America, I will take you to an exceed- 
ing high mountain; I will show you all the kingdoms 
of the world and the glory of them. 

What an opportunity we have in this year 1921 1 
j r Hei *e we sit in the midst of our Continent, great and 
rich as all Western Europe. Almost are we un- 
scathed by the war, while the others which were 
Powers but six years ago struggle now with an- 
archy and bankruptcy. The power of Powers has 
I been given into our hands. 

The British navy once held mastership of the 
seas. We can now take mastership ourselves. 
Ships are made of steel; the great steel-producing 
nation may if it wishes be the great naval nation. And 
steel is made of coal and iron. While the British 
coal measures ever shrink, we have only begun to 
tap ours ; while the British struggle for imported 
iron ore, we mine more than we need. And so 
Inver are we at mass-production that we make more 
to the man and to the furnace than any other 
of the world Great Britain kept her navy 
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with less effort, may keep ours stronger than that 
of all the other powers. 

Think, too, of our military potentiality 1 We 
may, if we will, summon to the colors more soldiers 
than France, Germany and Belgium put together. 
And what soldiers! Beside our stalwart divisions, 
their comrades on the European battlefields looked 
scrawny. Wediave learned war, now; the Ameri- 
can army has been brought up to date. We have 
at this instant more munitions, lying greased and 
ready in storage, than any other nation on earth. 
We have more manufacturing power for new mu- 
nitions than any other two nations. Back of 
it all, we have the American ingenuity which gave ■ 
the world so many of its industrial inventions in the 
nineteenth century. We, of all, will tow tot 
how to keep ahead of the new warfare. Bid we 
not invent Lewisite gas ? Did we not show how ; 
aeroplane engines, hitherto manufactured painfully 
by hand, could be poured out by machine processes, 

like Ford cars? ^ 

South from our borders to the isthmus runs a suo 
cession of undeveloped countries, as rich and nearly 
as large as our own national domain. They need 
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and the rest, there may follow — incidents. We may 
find it necessary to go down and take these countries 
over — as a means of defending Americans and 
American capital abroad. Why not? Is not our 
civilization better than that of Mexico and Guate- 
mala? Will not the inhabitants be higher and bet- 
ter if we take over their responsibilities and make 
them Americans ? 

Canada lies to our North; very rich in resources, 
less developed than we are; inhabited by people 
with the same language as ours, of very much the 
same habits of thought. When we have the domi- 
nant navy, perhaps the British Empire may break 
up; perhaps Canada may wish to throw in her lot 
with us, either as a member of our Confederation 
or as a close ally. West of us lies the Pacific; with 
our dominant fleet, we may make it an American 
lake. 

What national greatness, what glory! “Domin- 
ion over palm and pine”-— why, we shall hold do- 
minion over Arctic tundra and tropical jungle. No 
empire, whether it be Rome of the second century 
■ or Spain of the sixteenth or Great Britain of the 
nineteenth, ever held complete, undisputed mastery 
of its own continent. But we shall. The old Spain 
of the Philips called the Mediterranean “Mare 
Nostrum —our sea— the little Mediterranean I 
Our sea will be the Pacific, mightiest of all oceans. 
With what a thrill may the schoolboy of 1950 sa- 
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lute our flag, symbol of such power and glory as 
never was since history began! 

So was Germany led to an exceeding high moun- 
tain. Germany listened to the tempter and chose 
the kingdoms of the world. And Germany in 
1921 . . . 

Ah, but the, tempter never lets you read to the 
end of the chapter; never shows you the whole 
picture. Behind these gorgeous visions floating in 
rosy mist lurk death . . . poverty . . . starva- 
tion . . . despair ... a civilization become oflal 
and ashes. He does not show you these; he knows 
that he is at war with the purposes of eternity. 
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PREFACE 

This book is an attempt to survey broadly the whole field of 
Geography, and includes therefore the subject-matter of what 
is frequently termed Physiography as well as that of Political and 
Economic Geography, for only by the combination of these aspects ; 
of the subject can the study be either scientific or educational. 

The treatment is as far as possible causal, and no facts are 
given without explanation. This necessitates the devotion of 
nearly half the text to World Geography, since by regarding ; 
the World as a Globe many fundamental phenomena, as for 
example the changes of the seasons and the great wind systems, 
may best be understood. Further, the relationships between 
the various phenomena, especially the Sun’s rays, the winds, 
rainfall, vegetation, and human occupations, are most clearly 
seen by considering their distribution over the Globe. 

While for the younger pupils it is best to introduce the idea 
of causal relations by a study of particular facts as observed in 
the home region, and to follow this by discovering the same rela- 
tions elsewhere, yet for older students who have once obtained 
such ideas, general principles may be formulated and their conse- 
quences deduced, and the modifications of these, due to varying 
local conditions, may be noted and examined. 

After a consideration of the separate physical factors, these 
are viewed in combination with one another, and the World is 
divided into Natural Regions, somewhat in the way suggested by 
Professor Herbertson . 1 A statement of the characteristics of each 
region affords a convenient summary of the physical, and a 
rational basis of the economic, geography. Having studied the 
natural regions, either of the World as a whole or of each 
continent, the student readily remembers the salient facts of the 
geography of any area, and possesses a framework into which 
he can fit particular facts, such as place-names or lists of pro- 
ducts, and details drawn from other sources. 

* In the paper on “The Major Natural Regions,” published in The Geographical 
Jmrnal, March, 1905. In this paper also appears the method of indicating seasonal 
r ]istributio» of rainfall adonted in Trior c Rt r -> nn.i o •* 1 — 
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Flic treatment of the various regions has been made as 
systematic as possible, but the marked differences between the 
continents prevent absolute uniformity. 

Britain, as the home region, has been dealt with in gieatest 
detail.; the space allotted to Europe and the other continents 
has been determined largely by their relative political and 
economic importance, but the portions of the British Empire 
situated in each region have received special attention. 

The hook represents a deliberate departure from tradition in 
several respects where recent advance in geographical science 
warrants such a course. At the same time it is realized that 
change must be gradual, and the requirements of those working 
for important public examinations have been carefully con- 
sidered. Moreover, explanations of physical phenomena have 
been given in such a form as to present as little difficulty as 
possible to students who have not received a definite scientific 
training. 

The wide scope of the book lias necessitated careful selection 
of material, and the rejection of the less important facts and those 
which have not a real geographical significance. For the same 
reason it has been impossible to include detailed descriptions ; 
the value of these is recognized, and the sources from which they 
may be obtained are indicated in the short list of books appended 
to each section. 

These lists also include the chief authorities upon which the 
text is based, and to these works it is hoped that this book may 
form an introduction. 


PREPACK TO THE FOURTEENTH EDITION 

( _ Efudi of the economic and political geogiaphy of the World 
is in a state of dux after World War II. Hence some statements 
.a\e been altered, but man',' others have had to remain though 
they may not give a complete or accurate picture of things as 
hey are at present. It is, therefore, more than ever necessary to 
supplement and correct facts here stated by information from 
ne* spacers, journals and current reference bocks 
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[Note to Students.- —As. the subject-matter of this part of the 
book is arranged, as far as possible, in a chain of cause and effect, 
it is necessary to read the chapters in the given order (with 
the possible exception of Chapter XII) and to obtain a thorough 
grasp of each before proceeding to the next. 

The , maps are particularly important. They should be 
studied carefully in connexion with the text, and all suggested 
comparisons should actually be made. Maps showing the relief 
of the land should always be at hand to aid the understanding, 
of these maps. 

The facts they show should first be examined and, as far as 
possible, explained ; they are not treated exhaustively in the 
text, hence they offer opportunity for further individual work. 
Secondly, the main facts should be visually memorized that they 
may be reproduced as required ; to this end, the drawing of 
sketch-maps showing the chief features is a most useful 
exercise. 

It must be remembered that in almost all cases boundary 
lines represent gradual transitions and not sudden changes, and 
that on these small-scale maps all details are omitted and the 
facts shown in a generalized form.] 


CHAPTER I 

MAPS AND MAP READING 

The Science of Geography. — Geography is the science which 
deals with the distribution of various phenomena over the 
Globe, as for example with the distribution of land and water, 
of rainfall, of products, and of peoples. Everything which 
goes to make up man’s environment forms part of the subject 
of geography, and those phenomena are most important which 
most affect his development and distribution. Thus the dis- 
tribution of fertile plains is more important than that of snow- 
capped peaks, the distribution of coal than that of diamonds, 
the distribution of rivers than that of glaciers. It is not merely 
necessary to describe these various distributions, their causes and 
consequences must also be traced out. The following illustration 
shows how far-reaching such consequences may be. In eastern 
North America, the Appalachian mountain system consists of a 
series of parallel ridges and valleys running from north-east to 
south-west ; the cause of this relief is the nature of the rocks 
which form the surface : bands of hard and soft rocks lie side 
by side, and the ridges correspond to the harder rocks which 
have been worn away very slowly, while the valleys correspond 
to the softer and more yielding rocks. Such a series of ridges 
is difficult to cross, and, as a consequence, the Appalachians, 
though not lofty, for a long time formed a barrier to communi- 
cation between the eastern sea-board and the interior plains. 
The British colonies on the sea-board were therefore compact 
instead of being scattered, and this gave them strength in their 
warfare both with the French and later with the English govern- 
ment in the War of Independence. Now that railways have 
been constructed across the Appalachians the effect of the ridges 
is still apparent, for transport is only easy where the valleys of 



the Mohawk and Hudson rivers form a natural road ; hence, at 
the seaward end of this road has developed New York, by far 
the greatest port of the continent. 

Geography makes use of the main conclusions arrived at in 
many other branches of science, notably Geology, which deals 
with the Earth's crust, and Meteorology, which deals with its 
atmosphere, and it is itself of great importance in explaining the 
course of historical and political events. 

Maps and Map Scales.— Distributions can be shown graphically 
by means of maps, which are representations on a small scale of 
the features of the Earth’s surface. The scale to which a map 
is drawn is usually expressed as the ratio of a distance on the 
map to the corresponding distance on the Earth’s surface ; for 
example the scale may be x : 50,000,000, that is to say, one inch 
on the map represents fifty million inches or about 790 miles 
on the globe. What are known as " large-scale ” maps, showing 
surface features in great detail, are constructed in countries 
which are well surveyed. Such for example is the Ordnance 
Survey Map of Great Britain, which is on a scale of 1 : 63,360, 
or 1 inch to a mile ; a portion of such a map is shown in Fig. 2. 
Ordnance maps on smaller scales, e.g. 2 miles to an inch or 10 
miles to an inch, are useful for a more general study, while those 
on larger scales, e.g, 6 inches to a mile or 25 inches to a mile, 
should be used for very detailed work on a particular region. 

. . Direction on a Map, — The cardinal points (north, south, 
pst and west) showing direction, are fixed relatively to two 
imaginary points on the Globe, the north and south poles. It 
i& customary so to draw a map that the top of the map corre- 
■^Qnds to the north, the right hand to the east, and so on, but 
this is not always the case, a map of the polar regions being often 
drawn with the pole in the centre ; thus, if it is the north pole 
.all lues pointing towards the centre are pointing northwards, 
^ pointing away from the centre and towards the margin 
of the map are pointing southwards. 

Varieties of Maps, The number and variety of maps are very 
They may show simply the surface features : the coast 
n fivers* the ^eights and depths as regards sea-level ; these 
are caned orographical maps. They may show the rocks which 


come to the surface, or the soils covering them, as is done on 
geological maps. The works of man, such as boundary lines, 
towns, railroads, are generally shown on what are known as 
political maps. A large number of climatic maps can be drawn, 
dealing with the condition of the atmosphere, e.g. its temperature, 
humidity, and currents, while biological maps form another series, 
showing the distribution of types of vegetation, animals, and 
men. Yet another important class are the economic maps which 
deal with the ever-changing conditions of production and trans- 
port of commodities, and density of population. Examples of 
most of these maps will be found in later sections of this book. 

Uses of Maps. — Maps form the readiest means of comparing 
one region with another, and it is especially useful to compare 
similarly situated regions, as for example Western North America 
and Western Europe, in order to see what features they have in 
common. 

The comparison of two or more maps serves to bring out the 
causal connexion (i.e. the connexion as regards cause and effect) 
between the various distributions, as for example between the 
abundance of vegetation and the abundance of rainfall, between 
the temperature and the kinds of crops, or as in the case of 
Canada, between the routes followed by the railways and the 
density of population. ;riW;.y.: 

As the distribution of relief, that is to say, of heights, depths 
and slopes, has the most far-reaching consequences of any of the 
natural features of the Earth’s surface, a good orographical 
map should be in constant use, and all other maps should be 
used in conjunction with it. 

The Ordnance Map. — The portion of the one-inch ordnance 
map shown in Fig. 2 will now be considered in detail. This 
map shows a portion of the South Downs, with the river Arun 
flowing southward past Arundel Castle towards the English 
Channel. 

Relief. Two methods of indicating relief are commonly 
employed. The first is by hill-shading, or hachuring. Lines are 
drawn following the direction of the slope of the surface, and 
are made thick where the slope is steep, fine where the slope 
is gentle, while where there is no appreciable slope there is no 
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shading. The second method, employed on present-day Ordnance 
Maps, is “by contour lines, which are drawn through all points 
having an equal height or altitude above mean sea-level. On this 
map the lowest contour line is that joining the points fifty feet 
above sea -level ; it can be traced near the foot of the slopes on 
either side of the Arun valley. The next contour line is loo feet 
a o\e Sca-sevel, so that there is a “contour interval ” of So feet 
between the two; above this level the contours follow at intervals 
° n lw ,°! ” tilC ^gkest on the map being the 6oo-foot contour line 
on <acknam Iii.l, and above this the highest point is 626 feet. 
Un small-scale maps showing large areas the contour interval 
must be much larger than 50 feet, or the contour lines would 
b^ome inconveniently crowded ; reference to an atlas will illustrate 

nortCi " “ ati ° n ° f Fiff - 2 shows that on steep 
northern slopes of Rackham Hill the contour lines are close 
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map ; the slope b' a' is produced towards A', and the slope g' W 
towards B', and the section is complete. 

Fig. 4 shows a section across the Artin Valley from W.S.W. 

feet : feet 



Fig. 4. — Section across the Artin Valley. 


to E.N.E. through North Stoke ; in the upper diagram the same 
scale, namely 1 : 63,360, has been used for both distances and 
heights, but this does not show the relief at all clearly; in the 
lower diagram the vertical scale is 5|- times the horizontal scale. 
Here the features brought out are the short steep western slope 
of the valley, the long gentle eastern slope, and the flat valley 
floor between them ; a reference to the map shows that the river 
flows close under the steep slope. Although it is generally 
convenient to exaggerate the vertical scale in section-drawing, 
this has the effect of making the slopes or gradients appear 
steeper than they really are, as is seen by comparing the two 
sections in Fig. 4. The true gradients on the northern slope 
of Rackham Hill are shown in Fig. 5 (a), the horizontal scale 
in this case being 5J times that of the map, and equal to the 
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Fig. 5. — (a) Gradients on Rackham Hill. (6) Gradient of 1 in 2 


vertical scale. At almost the steepest part (marked near the 
summit on the figure) the gradient is 1 in 2 1 , that is to say, an 
advance of 2| feet means an ascent of 1 foot. This gradient is 
illustrated more clearly in Fig. 5 (b), where the ascent is drawn 
as a straight line. 

It is not necessary, and not often desirable, to draw a section 
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-Section along a Valley Floor 
from A to B. 


along a geometrical line; 
some natural line such as a 
valley floor or the crest of a 
ridge may be followed . Such 
a section is shown in Fig. 6. 
The upper diagram gives cer- 
tain contour lines of a small 
portion of the map, namely 
the area to the south-west 
J eet of Rackham Hill ; the dotted 
line AB follows the floor of 
a valley which leads to the 
river Arun, and Fig. 6 (b) 
shows the section along this 
line. The steep gradients in 
the upper part of the valley, and the gradual decrease of the 
gradient towards the lower part, are the main features of this 
section. The arrangement of contour lines and of slopes in the 
valley may he contrasted with those of the higher ground CD, 
which forms a spur pointing to the south-west. Here the upper 
slopes are the more gentle, the lower ones forming the moder- 
ately steep edge of the Arun Valley. 

Just as the relief of the land can be shown by lines of equal 
altitude (contours), so the relief of the sea can be shown by lines 
of equal depth (iso-baths), and sections can be drawn to show the 
sea-floor. Such a section, drawn from north to south across the 

Black Sea, is given in Fig. 5ooo 

7, the heights and depths 
(and therefore the gradients) 
being much exaggerated. 

Drainage . The map in 
Fig. 2 shows the drainage of 
the land, the Chief features 
being the winding river 
Arun, and . the lake in 
Arundel Park. It is notice- 
able that the smaller valleys 
in the hills are without 


Fig. 7. — Section from North to South 
across the Black Sea. 

Vertical scale greatly exaggerated. 
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streams, while over the flat valley floor of the Arun there are 
numerous small dykes containing water. 

Vegetation. The map also gives some indication of the character 
of the vegetation, considerable tracts of woodland being shown, and 
several enclosed parks, such as Angmering Park near Wepham 
Wood. There are no orchards and no marshland in the area. It 
is noticeable, however, that the markings to show vegetation tend 
to obscure those representing the relief, and the two features may 
with advantage be mapped separately. 

Culture. Under the head of “culture” come all the works of 
man. On a large-scale map, such as that in the figure, buildings 
can be shown, and the more important, such as churches, inns and 
wind-pumps, are marked; but on small-scale maps only the positions 
of the larger towns are indicated. It is clear that on any small-scale 
map the features omitted must be far more numerous than those 
inserted, and it is useful occasionally to consult large-scale maps 1 in 
order to correct the false impressions left by the generalized maps. 
In addition to buildings, roads, railways, and artificial waterwaysfin 
this case cuts from one river bend to the next) are among the more 
important of the economic features shown on the Ordnance maps. 

The National Grid. The small squares covering the map 
formed by lines running from south to north (Eastings) and from 
west to east (Northings) are part of the National Grid. Each 
square covers a square kilometre. Thicker lines, such as that 
through South Stoke from west to east, are drawn at every ten 
kilometres. On the complete map sheet all the lines are numbered: 
that running S. to N. close to Peppering Farm is 5 ° 4 ? and that 
running W. to E. through the Farm is no. This means that the 
Farm is just over 504 kms. east, and exactly no kms. north, of 
the “ origin” of the grid lines, this origin being a point west of 
Land’s End from which all the numbering starts. The Lime 
Works, half a km. N.E. of Amberley Station are 5°3 kms, east 
and H2'2 kms. north of this point. The grid was designed for 
military purposes, so that positions could be fixed with the greatest 
exactness. It is fully described on the covers of the New Popular 
Edition of the 1 inch Ordnance Survey maps. 

1 Such maps are often issued free or in a cheap form by railway com- 
panics, colonial agents, and the Governments of foreign countries. 

C. C. Esson and G. S. Philip: Map Reading made Easy (Philip). 

Bryant and Hughes: Map Wor\ (Oxford Press). 

A. R. Hinks : Maps and Survey (Cambridge Press). 


CHAPTER II 

THE EARTH AS A GLOBE 

The Shape of the Earth.— The familiar fact that when a ship 
is at a considerable distance across the sea its masts can clearly 
be seen through a telescope, while its hull is hidden by the water 
between the ship and the observer, shows that the surface of 
the water must be curved; there is, as it were, a bulge in the 
water-surface between the hull of the ship and the observer. 
The same is true in any part of the world and in any direction 
in which the ship may be with regard to the observer ; more- 
over, the same appearance of a “ bulge ” is to be observed on 
the land where the surface is free from hills, as in the Fen District 
of England. It may therefore be concluded that the surface 
of the Earth, apart from the unevenness of hills and valleys, 
is everywhere curved ; in other words the Earth is more or less 
ball-shaped. 

This view is confirmed by watching eclipses when the shadow 
of the Earth is thrown by the Sun upon the Moon, for the edge 
of the shadow always forms part of a circle. Such a circular 
edge might be seen if the Earth were a flat disc, provided that 
the surfaces of the disc always faced the Sun and Moon respec- 
tively ; but it is also known that the Earth rotates so that the 
side which faces the Sun gradually passes round until it faces 
away from the Sun. If a disc were to rotate in this way, its 
shadow might at one time be circular, but later it would be 
elliptical ; this may be seen by throwing the shadow of a plate 
upon a wall and rotating it so that the flat side no longer faces 
the light. Now since eclipses are seen by people at all parts of 
the Earth and at different times, and the shadow is always 
circular, the conclusion is that the Earth cannot be a disc, but 
must be like a ball. 
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Another way of realizing the shape of the Earth is to con- 
sider the curvature of its surface, first in a north-south direction 
and then in an east-west direction. If the surface of the Earth 
were flat, it might be represented by a line such as abc in Fig. 8, 
where a is at the north and c at the south of a portion of the 
surface. Imagine that the arrow pointing in the direction from 
Z a to a represents a ray of light coming from a star vertically 
downwards upon the surface at a ; that is, the star will appear 
to be overhead or in the zenith at a. Because the distance 
from a star to the 
Earth is so great it 
would be misleading 
to show the star it- 
self in the diagram ; 
and as any distance 
on the Earth’s sur- 
face is very small 
in comparison, the 
arrow which repre- 
sents the direction 
of a ray of light 
from the same star to. 
another point c must 
be drawn parallel to 
the arrow pointing 
to a ; it is therefore 
drawn in the direc-i 

tion from Z° to c. If the star were near the Earth the two 
arrows would be seen to diverge as they approached the line 
ac, but the star is at such a great distance that the divergence 
is so slight as to be inappreciable. Similarly rays of light to 
intermediate points must be represented by arrows parallel to 
the other two. Thus it appears that were the Earth’s surface 
flat, the star would appear to be in the zenith at all points if 
it is at the zenith at any one point. 

Now consider what would be seen if the Earth’s surface were 
curved as MPS. The lines prolonging the arrows, namely Z a M, 
Z b P> Z C S, etc., are parallel, but only one of them strikes vertically 



Fig. 8. — The North-South Curvature of the Earth. 
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upon the curved surface. At M the line from X (the centre 
of the Earth) is prolonged to Z m ; if a man stood at M his feet 
would point “ downwards ” to X, his head “ upwards ” to 
Z m , which is therefore the zenith at M. Observe that the ray 
of light does not come from Z m to M but from Z a to M, and 
that there is a considerable angle between the two directions. 
At the point N, Z n is the zenith but the light comes from d ; 
again there is an angle between the two directions, but it is now 
less than at M ; while the angle between the star and the zenith 
is still less at 0, As S is the south end of the line MS, at M 
and N the star appears to be not overhead, but on the south side 
of the zenith. As a traveller went from M to 0, the star would 
therefore be always somewhat in front of him but would seem 
to be getting higher in the sky ; if he continued his journey it 
would appear to be overhead when he reached P, and by the 
time he arrived at Q it would be high in the sky and behind him ; 
as he went onward to 5 it would still appear behind him, but 
at a constantly decreasing altitude. 

As a matter of fact, as one travels southward the stars do so 
change their position ; this shows that the Earth is not flat in a 
north-south direction as abc, but curved as MPS, 

The facts as to the rising of the Sun serve to show that the 
Earth is curved in an east-west direction. Were the Earth flat, 
when the Snn appeared in the east at one place it would be seen 
at the same moment at every other place, as an apple could be 
seen from any point on a table immediately it is raised on one 
side above the level of the table. But the people to the east of 
us see the Sun rise before we do, and the people west of us see 
it rise later than we do ; this can be the case only if the Earth 
is curved in an east-west direction, so that the curvature (or 
bulging) would hide the Sun from places in the west when it is 
visible at places in the east. 

Thus it is shown that the Earth’s surface is curved both in 
a north-south direction and in an east-west direction (and 
this double curvature is to be observed in all parts), therefore 
the Earth must be more or less like a globe or sphere. By 
various means accurate measurements, of the amount of curva- 
ture in many parts have been made, and these observations 
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show that the earth is very nearly a sphere, but that there are 
slight differences between its shape and that of a perfect sphere ; 
the only difference sufficiently important to be here considered 
is that there is a slight flattening of the Earth around the points 
known as the north and south poles. In this and the following 
chapters the diagrams and the reasoning they illustrate assume 
that the Earth is a perfect sphere. 

The Size of the Earth. — The size of the Earth was calculated 


by Eratosthenes, a Greek who 
lived about 200 years b.c. ; he 
based his work upon the know- 
ledge which people even then 
had that the Earth was a globe 
in form. 

Eratosthenes knew that at 
noon on a certain day the Sun 
was vertically above a place 
called Syene, now Assuan, on 
the Nile, while at noon on the 
same day it was not overhead 
but about 6|° from the zenith 
at Alexandria, which is nearly 
450 miles to the north of 
Syene. Fig. 9 illustrates this ; 
the arrows show the directions 
of the Sun’s rays, S l striking 
vertically at A (which represents 
the position of Syene), and S 2 
falling on B (which represents 


s' s 2 z b 



Fig, 9. — Diagram illustrating Eratos- 
thenes’ Method of Calculating the 
Size of the Earth. 


the position of Alexandria), and so making an angle of 6|° 
with the direction of the zenith shown by the line Z b B. 

The size of the circumference of the Earth may be deduced 
by the following method. If the zenith lines are prolonged 
to meet at the point X representing the centre of the Earth, the 
angle AXB equals the angle S~BZ\ and is therefore 6|°. The 
angle AXB is subtended by the arc AB which is 450 miles long, 
therefore an angle of i° would be subtended by an arc of (450 ~ 
6|) miles, and since the whole circle comprises 360°, the circum- 
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ference equals (450 ~ 6|) X 360 miles. This reasoning gives 
the circumference of the Earth as nearly 25,000 miles, and as 
the diameter of a sphere equals the circumference divided by 
the constant 7 r (approximately ~), the diameter of the Earth 
should equal nearly 8,000 miles. This is indeed the case, but 
since the Earth is not a perfect sphere the diameter through the 
centre from pole to pole is a few miles less than a diameter at 
right angles to it, and the circumference measured around the 
Earth in one direction is not exactly equal to each of those 
measured around the Earth in other directions. 

The Rotation of the Earth. — Every day the Sun appears to 
rise above the eastern horizon, to climb higher in the sky until 
midday and then to descend until it sets below the western 
horizon. By experimenting with a globe it can be seen that 
this phenomenon might be explained in one of two ways : 

(i) that the Sun moves round the Earth which remains stationary ; 

(ii) that the Sun remains stationary while the Earth rotates, 
that is, twists upon a central axis, so that a given point on the 
globe comes into such a position that from it the Sun can just 
be seen, continues until it directly faces the Sun, and finally 
reaches a position from which the Sun is hidden by the curvature 
of the globe. 

The best proof that the second explanation is the correct 
one was afforded by Foucault, who hung a heavy ball by a fine 
wire from the dome of the Pantheon in Paris. This pendulum 
was set swinging in a certain direction, but gradually the direc- 
tion of the swing appeared to change, for marks made upon the 
floor occupied successive positions, as m 1 , bb 1 , and cc l in Fig. 10. 

Now a pendulum once started must remain swinging in the 
same plane until it comes to rest if no force is applied to deflect 
it, and in the case of Foucault’s pendulum care was taken that 
nothing should so influence it. It was hung from the dome in 
such a way (see Fig. 10) that it could swing equally freely in any 
direction and in such a way that if the dome itself were turned 
round the plane of the swing would not be affected. Therefore, 
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as no force whatever acted upon the pendulum it was evident 
that as the plane of its swing remained unchanged the marks 
on the floor indicated that the floor itself, with the building and 
indeed the whole Earth, was 
turning round. This may 
be the more easily realized 
if it is imagined that the 
disc under the pendulum in 
Fig. io is gradually turned 
round in the direction indi- 
cated by the arrow, so that 
although aa l is below the 
pendulum at first, bb l and 
cc l occupy the same place as 
the rotation proceeds. 

Other experiments and 
observations also prove that ( 

the phenomena of day and /' 

night are caused by the 
rotation, every twenty-four 
hours, of the Earth upon an 
axis. L y -0 : /E-vTA;T' ; '>;l- 

Latitude. — This axis is of Fig. 
course no different in struc- 
ture from any other part of the Earth, but, as will be seen later, 
the ends of the axis, which are known as the north and south poles, 
are points on the surface which in some ways are different from 
any others. If a line were imagined to be drawn around the 
Earth so that at every point it is half-way between the two 
poles it would mark out the equator, another part of the Earth's 
surface of great importance. Other circles may be imagined to 
be drawn around the Earth parallel to the equator ; such circles 
if drawn at definite intervals between the equator and the poles, 
would serve to mark the distance from the equator of any place 
on the surface. This distance from the equator is known as the 
latitude of the place, and the parallel circles by which it might 
be marked are therefore called parallels of latitude. 

If the quarter of the circumference of the Earth between 
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the equator and the north pole were divided into go sections, 
each section would be an arc subtending an angle of i° at the 
centre of the Earth, for the whole circumference subtends 360°. 
Hence the distance between places which lie north and south 
of one another may be measured along the arc either in miles 
or in degrees of the angle subtended at the centre. The latter 
is the usual method, and the latitude of a place is expressed 
as so many degrees north or south of the equator (see Fig. 11). 

Fig. 11 shows an imaginary section through the centre of the 



Earth, cut through from pole to pole so that the circle PVQW 
is the circumference, 0 the centre, PQ the axis and WV the plane 
of the equator, that is, the plane which passes through the centre 
and cuts the surface along the equator. Assuming the Earth 
is a perfect sphere, consider the latitude of the points marked 
upon the chcumference. The north pole, P, is seen to be the 
point farthest from the equator in the northern hemisphere and 
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it has, therefore, the greatest latitude. This can be measured 
by imagining a line drawn, through P to the centre O ; the line 
PO makes an angle of 90 0 with OV, and we measure the latitude 
of P by this angle, saying that its latitude is 90 0 north of the 
equator. Similarly at the point R the latitude is 6o°, for ROV 
is an angle of 6o°, while the latitude of T is 30° for the same 
reason. 

The position of the zenith at P is indicated by producing OP 
to ZJ\ and if at P a line MN is drawn at right angles to the 
zenith line (and therefore at a tangent to the circle) MN repre- 
sents a horizontal line (that is, a line pointing to the horizon) at 
that place. Similarly CZ)r represents : a horizontal line at R t 
C being the north end and D the south end of the line. 

At P (the north pole) a man would see in the zenith a certain 
star, which is therefore named the Pole Star, The angle between 
the Pole Star and the horizon is therefore Z P PN or Z p PM, in. 
each case 90° ; in other words the altitude of the Pole Star is 
90°. Since this star is at an enormously great distance the 
arrows which in the figure represent rays of light from it to 
different parts of the Earth, are drawn parallel. Obviously a man 
standing at R would not see the star in his zenith ( Z R ) hut at B, 
and therefore the Pole Star would appear to be at an altitude of 
6o° above the northern point of his horizon, for BRC is an angle 
of 6o° ; note that this angle is also the angle of his latitude. It 
can be shown by geometry that the height of the Pole Star above 
the horizon must at any place be equal to the latitude, and this 
is obviously the case in regard, to the point 2", while at V, a point 
which is on the equator and has therefore a latitude of o°, the 
Pole Star has no altitude, for it is seen just on the horizon. 

Hence to find the latitude of a place in the northern hemi- 
sphere the height of the Pole Star above the northern point of 
the horizon may be observed; in the southern hemisphere, 
where the Pole Star cannot be seen, the stars there visible may 
be utilized, but there is a slight complication due to the fact that 
no one star is just above the south pole. 

Longitude. — To define the position of a place on the Earth's 
surface we need to know not only on what parallel of latitude it 
is, but also its position on that parallel. ’For that purpose we 
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may imagine a circle drawn through the two poles ; such a circle 
is imagined to go through Greenwich and that half-circle which 
passes from the north pole through Greenwich to the south pole 
is called the meridian of Greenwich. This line is a north-south 
line crossing all the parallels of latitude, and so from it distances 
along any parallel may be measured either eastward or west- 
ward. The whole distance around the Earth along a parallel 
is 360°, so that if 360 meridians were drawn from pole to pole 
at equal distances they would lie i° apart, 180 being east of 
Greenwich and 180 west of Greenwich. (See Figs. 12 and 13, 

NORTH POLE , 


SUNS 


RAYS 


'•SOUTH POLE ' " ' 

Fig. 12. — Parallels of Latitude and Meridians of Longitude. 

in which G represents the position of Greenwich.) Hence the 
east-west position of a place may be stated by saying on what 
meridian it is situated ; for instance, it may be on the meridian 
which lies 30° east of the meridian of Greenwich and we should 
then say that its longitude was 30° East. Thus if a place is 
known to be in latitude 45 0 S,, we know that it is on the parallel 
■ which lies half-way between the equator and the south pole, 
* and if it is also know to be in longitude 120° west/ we know that 
it is one-third of the distance around that parallel reckoning 
westward from the meridian which passes through Greenwich. 
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The meridian of Greenwich is the one from which longitudes 
are usually calculated; in other words, it is usually considered 
the prime meridian, but some nations employ other meridians 
for this purpose. 

Longitude and Time. — If one imagines that at a certain 
moment the Earth has rotated so that the rays from the Sun 
light up the half of the Earth which is east of the meridian of 
Greenwich (see Figs. 12 and 13), observers at places on the 
meridian of 90° E. have the Sun immediately opposite to them. 



so that the Sun appears to them to be at the highest point in its 
daily course ; that moment they would call “ noon.” 

As Greenwich is on the boundary of the light and dark 
portions, the Sun appears at Greenwich to be neither quite above 
the horizon as at places east of Greenwich, nor quite below the 
horizon, and therefore invisible, as at places west of Greenwich, 
that is, the Sun is just on the horizon. Further, as the Earth 
is rotating from west to east (the direction is shown by the large 
arrows in Figs. 12 and 13), Greenwich is about to enter the 
light, so that it is dawn at Greenwich. Similarly it mav be seen 
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by reference to Fig. 13 that it is sunset at longitude 180 0 and 
midnight at go 0 W. ; the hours at these and certain other 
meridians are shown in Fig. 13. 

Thus there is a definite relation between longitude and time * 
as the Earth rotates through 360° in twenty-four hours, a 
difference of 15 0 of longitude corresponds to a difference of one 
hour in time. 

t therefore, at a certain place the Sun appears at the highest 
point of its couise so that the time is said to be noon, and at the 
same time the clocks at Greenwich indicate that the hour there 
is 9 a.m., there is a difference of three hours between the time 
of the two places and consequently a difference in longitude of 
3 X 15 or 45 0 . It remains to ascertain whether the place is 
at 45 E. or 45 0 W. of Greenwich. Since the place has rotated 
to a position opposite the Sun (and therefore has noon) three 
hours before Greenwich, it must be east of Greenwich. 

Thus the longitude of a place can be calculated if the time 
at the place (the local time) can be compared with Greenwich 
tune ; sailors can find local time by observations of the Sun 
and Greenwich time by carrying a chronometer (a very accurate 
timepiece) which keeps Greenwich time throughout their journey 
For example, if the sailor's observations of the Sun showed that 
local noon occurred when the chronometer showed Greenwich 
time to be 3.40 p.m., the place would be 55 0 W. of Greenwich 
because Greenwich has rotated into the noon position 3 f hours 
before the place m question reached that position (note again 
the direction of rotation as shown in the diagrams) . 

Since local time varies constantly as one travels east or west 
and all places east or west of one another have varying local 
times, it is convenient for all nln 
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Central, Mountain and Pacific times, based upon the meridians 
6o°, 75°, 90°, 105 0 and 120 0 W. respectively ; consequently a 
traveller going westward across Canada does not need to alter 
bis watch a varying number of minutes at each place on his 
journey, but four times sets it back just one hour when he enters 
another time-belt ; having done that he has no further difficulty 
regarding time. Europe has three standard times differing by 
one hour, and other regions also have similar recognized times. 

Great and Small Circles— It should be observed that any 
two meridians which are exactly opposite to one another form 
a complete circle which divides the sphere into two (equal) hemi- 
spheres ; any circles bisecting the sphere are called “ great circles/' 
The equator is a great circle, but other parallels of latitude are 
“ small circles,” for they divide the sphere into unequal parts. 

All great circles are of the same size, namely, nearly 25,000 
miles long ; hence the degrees of latitude, which are of these 
great circles, are about 69 miles in length. This also is the 
length of a degree of longitude at the equator, since it is of 
the equator, but the degrees of longitude in other latitudes are 
of less length as they are smaller circles. 

The shortest line joining any two points on the surface of a 
sphere is a portion of the great circle passing through those 
points, hence sailors often follow “ great circle routes.” 

Thus if a globe be taken and a string drawn tightly from the 
position of San Francisco to that of Tokyo, the shortest route 
is marked out. It is a portion of a great circle, but it does not 
lie along a parallel of latitude although the two places are in 
nearly the same latitude. The route takes a north-westerly 
course in leaving San Francisco in latitude 38°, and this direc- 
tion gradually changes until at about latitude 50 0 the course 
tends slightly southward as well as westward, finally becoming 
an almost exactly south-west course as Tokyo is approached. 
Similarly in the southern hemisphere the direct great circle route 
between the Cape of Good Hope and South Australia would take 
ships nearer to the south pole than if they followed the longer 
route along the parallel of latitude. 1 

1 Great circle sailing and flying routes can only he understood if a globe is 
examined ; ordinary maps cannot give the correct ideas. 
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Central, Mountain and Pacific times, based upon the meridians 
60 °, 75 0 , 90 °, 105 0 and 120° W. respectively ; consequently a 
traveller going westward across Canada does not need to alter 
his watch a varying number of minutes at each place on his 
journey, but four times sets it back just one hour when he enters 
another time-belt ; having done that he has no further difficulty 
regarding time. Europe has three standard times differing by 
one hour, and other regions also have similar recognized times. 

Great and Small Circles. — It should be observed that any 
two meridians which are exactly opposite to one another form 
a complete circle which divides the sphere into two (equal) hemi- 
spheres ; any circles bisecting the sphere are called " great circles.” 
The equator is a great circle, but other parallels of latitude are 
“ small circles,” for they divide the sphere into unequal parts. 

All great circles are of the same size, namely, nearly 25,000 
miles long ; hence the degrees of latitude, which are of these 
great circles, are about 69 miles in length. This also is the 
length of a degree of longitude at the equator, since it is of 
the equator, but the degrees of longitude in other latitudes are 
of less length as they are ^ of smaller circles. 

The shortest line joining any two points on the surface of a 
sphere is a portion of the great circle passing through those 
points, hence sailors often follow “ great circle routes.” 

Thus if a globe be taken and a string drawn tightly from the 
position of San Francisco to that of Tokyo, the shortest route 
is marked out. It is a portion of a great circle, but it does not 
lie along a parallel of latitude although the two places are in 
nearly the same latitude. The route takes a north-westerly 
course in leaving San Francisco in latitude 3S 0 , and this direc- 
tion gradually changes until at about latitude 50 0 the course 
tends slightly southward as well as westward, finally becoming 
an almost exactly south-west course as Tokyo is approached. 
Similarly in the southern hemisphere the direct great circle route 
between the Cape of Good Hope and South Australia would take 
ships nearer to the south pole than if they followed the longer 
route along the parallel of latitude. 1 

1 Great circle sailing and flying routes can only be understood if a globe is 
examined ; ordinary maps cannot give the correct ideas. 
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Terrestrial Magnetism.— The rotation of the Earth is possibly 
the cause of the Earth acting as a huge magnet, for a compass 
needle (which is a magnetized piece of steel) has one end attracted 
towards a part of the Earth near the north pole and the other 
end attracted towards a part near the south pole. These parts 
are called the north and south magnetic poles; the north 
magnetic pole lies beneath the Earth’s surface under Boothia 
Land in British North America. The south magnetic pole lies 
on the Antarctic Continent, to the west of Ross Sea. Thus 
although the compass is used to find the true north, in most 
parts of the world it points somewhat east or west of this direction. 
For example, in London in 1927 it pointed about 13 0 to the west 
of north, that is, there was a magnetic declination or variation 
of about 13 0 W., but this variation is very slowly decreasing at 
t . present time. Navigators, therefore, have to take this 
variation into account and need maps which show what the 
variation is at all parts of the world. Such maps, called isogonic 
charts, are issued under the supervision of the British Admiralty 
every year The magnetic compass is disturbed by the neigh- 
bourhood of masses of steel, iron, or magnetic iron ore, and in 
regions where much ore occurs the variation or decimation is 
very irregular. 

For books for further reading see end of Chapter III . 


CHAPTER III 


THE EARTH AS A PLANET— MAP 
PROJECTIONS 

Solar System. — The science of astronomy teaches that 
the Sun is the centre of a number of bodies which revolve round 
it in elliptical paths known as their orbits. These bodies are the 
planets; eight of them are much larger than the remainder, 
which number several _ hundreds ; the Earth is one of the 
largest ; it is exceeded in size by Uranus, Neptune, Saturn and 
Jupiter, while Venus, Mars and Mercury are smaller. The Sun 
itself is greater than any of the planets, and more than a million 
times as large as the Earth. Viewed from the Earth it seems 
small because it is at a distance of over 90,000,000 miles ; most 
ot the planets are at a still greater distance from the Sun, but 
\ enus and Mercury are at a less distance than is the Earth. 
The time which the Earth takes to complete a revolution, that 
is to travel once round the Sun, is about 365^ days ; this period 
is termed a year, and the changes in the seasons which recur 
every year are due to the revolution of the Earth around the 
un. ie planets farther from the Sun have a longer period 
o revolution than the Earth, while those nearer the Sun have 
a s orter period of revolution. As the Sun has planets revolving 
around it, so some of the planets have smaller bodies (satellites) 
revolving around them. The Earth has one such satellite, the 
iloon, which is relatively small, being about 2,000 miles in 

. 1 T^ e * erm f V0ta:ll0n and revolution must not be confused. Rotation 

USed A d ? note tlie dail 7 twisting of the Earth upon its axis ; revolution 
is used to denote the annual movement of the Earth as a whole round 
the Sun. 
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diameter ; it is at a distance of about 240,000 miles from the 
Earth, and revolves around the Earth in a period of one month. 

The Sun, the planets, and their satellites form the Solar 
system ; the stars, which are visible on a clear night, are other 
suns at such vast distances from the Earth that they appear 
very small. 
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plane of the orbit. If a long needle were passed through the 
Earth-globe to show its axis, it would be inclined so as to make 
an angle of 23 1° from the vertical, i.e. 66|° with the surface of 
the water, for the Earth’s axis is inclined to the plane of its orbit 
at that angle. Moreover, the axis remains parallel to itself 
during the whole revolution. 

These facts are shown by the diagram in Fig. 14 ; the Sun 
is not shown in this diagram because it is so much greater than 
the Earth, and it must be remembered that the orbit is vastly 
greater in comparison with the Earth than the diagram suggests. 

The Duration of Day and Night. — In the E>ecember and 
June positions as shown in Fig. 15, one half of the Earth is 
illuminated and the other half is dark if no allowance is made 
for twilight. As a matter of fact the portion of the Earth which 
is just outside the illuminated area has twilight, but in this 
study a sharp boundary between the light and dark portions 
will be assumed to exist. In the March position apparently 
the whole of the Earth is illuminated, but this is because the 
half on which the Sun shines is shown in the diagram ; the 
entire half of the Earth not shown is in the dark. Conversely, 
in the September position the illuminated half of the Earth is 
not shown. 

This diagram 1 is so drawn that in the March and September 
positions the observer is supposed to be in a straight line with 
the Earth and Sun. In Fig. 16, however, the observer is sup- 
posed to be at right angles to a line joining the Earth and Sun, 
as though viewing the Earth on March 21 from the position 
marked 0 in Fig. 15. Hence half the Earth is seen to be 
illuminated and half is in darkness ; moreover, the axis inclines 
23 1 0 toward the observer so that the north pole is visible but 
not the south pole. 

Consider first the length of daylight throughout the year 
at the equator. In the December position in Fig. 15 a point 
on the equator passes along the line EE as the Earth rotates, 

The study of this chapter will be greatly facilitated by the actual 
use of a globe, even if it is only a small one. The diagrams will suggest 
how the globe may be used ; and text, diagrams and globe should con- ' . . f| 
stantly be compared. . - ' ; ' /4 
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so that the left-hand portion of this line represents t 
during which the point is in the light and the right-hand 
of the line represents the time during which the point is j 
ness. Ihese two portions are equal, and similarly as tf 
completes its rotation on the side of the Earth not sh 
the diagram, it is in the dark portion for half the peri 
m the light portion for half the period. Consequently 
on the equator has 12 hours’ light and 12 hours’ darkness 
a complete rotation 0 f 24 hours. In the March positi 
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one-third of the rotation is in light and two-thirds in darkness ; 
daylight therefore lasts about eight hours, the Sun rising at 
about 8 a.m. and setting at about 4 p.m. In the June position 
the conditions are very different, about one-third of the rotation 
being in the darkness and two-thirds in the light ; daylight 
lasts for about sixteen hours, the Sun rising at about 4 a.m. 
and setting at about 8 p.m. In the March and September 
positions the conditions are intermediate between those of 
December and June, for day and night are of equal length, the 
Sun rising at about 6 a.m. and setting at about 6 p.m. 

Now consider the con- 
ditions at a point in lati- 
tude 66 1 ° N. This point 
is on a parallel of latitude 
which is 661 ° from the 
equator and 23 1° from the 
north pole ; this parallel 
is known as the Arctic 
Circle. As the Earth 
rotates, the point passes 
along the line representing 
the Arctic Circle in Fig. 

15. In the December 
position the point does 
not enter the illuminated 
portion, and therefore the whole rotation is in the darkness ; 
only at one moment is it even on the boundary between the 
light and dark portions. That is, at the Arctic Circle at this 
time of the year there is no sunlight; the Sun is below the 
horizon practically the whole of the 24 hours, only just touching 
it at one moment. I11 the June position the converse is the 
case, for the rotation is entirely in the illuminated portion ; there 
are therefore 24 hours of sunlight, the Sun being above the horizon 
for practically the whole of the period, and just touching it at 
one moment. That moment corresponds to midnight at places 
nearer the equator on the same meridian; hence the “Mid- 
night Sun " is visible at the Arctic Circle at this time of the 
year. In the March and September positions, there are days 
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and nights of equal lengths. These facts can also be seen bv 
examining Fig. 14, in which the Arctic Circle is shown bv the 
circle nearest the north pole. y tbe 

Pa "; lliel of , latitude 66 2° S - is called the Antarctic Circle 
nd there the conditions are the converse of those at the Arctic 
Circle for the period of 24 hours' light occurs in December and 
that of 2.4 hours darkness occurs in June 

Finally consider the conditions at the north pole. There 

in F,V P r f t m * he D0Cember P° sition ’ «d P as is sho™ 
? , ttus dark ness persists not merely for one dav but 

On Mirth 0 : If * m °T hS b6tWeen S « r “d M'arth 
On March 21 the north pole is on the boundary between the 

S ™, d darkness (compare Figs. 14, r 5 , and 16), and from 

23 jf re T nS in the %ht- There 

at the north pole At tl ^ “, d a night “ of six months 

at tne north pole. At the south pole the light period is from 

September. aad the dark P eriod ^ March to 

. , I . t 18 therefore clear that at the equator there is no chnnw 
m h e duration of day and n . gM t l t ^ "o change 

that a change appears and is more marked as the pole's are 
approached This is shown by the following table givtaj approx? 

latitudes ^ dUrati ° n ° f Ught ^ of dark “ ess ^ certain 


Latitude. 

O 0 

30° 

45° 
60 0 
66 F 
7°° 
80 0 
90° 


Longest Duration ; : 
of Light and Darkness. 

* 12 hours. 

• I 4 

* J 5l „ 

■ „ 

• 2 4 

- 65 days. 

• I 34 „ 

* G months. 


It is also apparent that on March or nTlr1 c 0 , , 

there are periods of 12 hours' h>hf l J 1 September 23 

parts of the Earth. These timeslre iht f h ° U T. darkness at a11 
i.e. equal-night times. th eiefoie calie d the equinoxes 

. . The Altitude ef the S«n,- % examining Figs. r 5 and 16, it will 
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be seen that as the Earth rotates on March 21 and September 23 
each point on the equator in turn comes under the direct rays 
of the Sun. Thus at noon at the equinoxes an observer at the 
equator has the Sun vertically above his head ; or in other 
words, the altitude of the Sun is go 0 above the horizon. This 
is clearly shown in Fig. 16, and the same diagram shows that at 
no other latitude is the Sun seen overhead. At latitude 23!° N. 
the Sun is 23 §° from the zenith, and therefore has an altitude of 
66|-° above the south horizon. At the latitude of London 


JUNE gJs.T 


DECEMBER ZZ N .° 


SUN’S 


RAYS 


Fig. 17. — The Relation of the Sun’s Rays to the Earth at the Solstices. 

the Sun is 51 1° from the zenith, and has an altitude of 38!° 
above the south horizon ; at the Arctic Circle the Sun’s zenith 
distance is 66 1° and its altitude is 23 1° ; at the north pole the 
Sun is just on the horizon. 

On June 21 the Sun’s rays strike vertically upon ,the Earth, 
not at the equator, but at 23 1° N. of the equator (see Fig. 17). 
At the equator itself, the Sun at noon appears 23 from the 
zenith and therefore at an altitude of 66 1° above the north 
horizon. At London the Sun at noon is more nearly overhead 
than it is in March or September, for the vertical rays are 23!° 
north of the equator ; the Sun has therefore a zenith distance 
of 51 2° — 2 3§°, that is 28°, and its altitude is therefore 62° above 
the south horizon. At the north pole, the altitude of the Sun 
is 23 1° above the south horizon. 

On December 22 the Sun’s rays strike vertically upon the 
Earth at 23 S. of the equator. At the equator, therefore, the 
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noon altitude of the Sun is 66 1 ° above the south horizon. At 
London the zenith distance of the Sun at noon is now 51 1 ° + 
23I 0 , that is 75 0 , so that its altitude is only 15 0 above the south 
horizon. At the Arctic Circle the Sun at noon is just on the 
south horizon, and at the north pole it is, of course, entirely 
invisible. 

The altitudes in the southern hemisphere can be similarly 
calculated, but the time of the year is reversed and the Sun is 
seen above the north horizon instead of the south horizon. 

The Apparent Course of the Sun. — (1) At the Equator, The 
diagram in Fig, 18 shows how the Sun appears at the equator 
at different periods of the year. O represents the position of 
the observer, and his horizon is shown by the ellipse of which 
the north, south, east and west points are marked. The zenith 
line is the dotted line vertically above the point O. On March 21 
the Sun rises in the east at 6 a.m., ascends till it reaches the 
zenith at noon, and sets in the west at 6 p.m. On each successive 
day it rises slightly farther north of east, reaches a point in the 
sky north of the zenith, and sets at a point north of west ; the 
path in the sky each day is practically parallel to that of other 
days, for the changes are very gradual. On June 21 the Sun 
rises considerably north of east, reaches ah altitude of 66|° 
above the north horizon (compare Figs. 17 and 18), and sets 
considerably north of west. This northward movement ceases, 
however, on June 21, and from that date onward the changes 
are in the reverse direction, until on September 23 the con- 
ditions are again as they were on March 21. June 21 is therefore 
said to be a solstice, which means a date when the Sun, as it 
were, stops before the reversal of the changes. From September 
23 until December 22 the Sun each day rises farther south of 
east, and sets farther south of west. On December 22 the 
altitude of the Sun is 66|° above the south horizon (again com- 
pare Figs. 17 and 18) ; this day is another solstice, for the south- 
ward movement now ceases and thenceforward a northward 
movement is again to be observed. . ■ 

The distance north of east of the June sunrise is equal to 
the distance south of east of the December sunrise, although 
the fore- shortening in the drawing of the diagram makes the 
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latter appear less ; It should be remembered that at the equator 
the times of sunrise and sunset are the same on every day of the 
year. 

(2) At London. It has already been stated that on March 21 
the Sun at noon is 38 1° above the south horizon ; this is now 
shown in the diagram in Fig. 19, which also shows that on 
the same date sunrise and sunset are due east and west of the 

Mar. 21 s .*- 
Sep. 23 ™ 


Dec. 22? d 


June 2| 8 ^ 


East 


Fig. 18.- 


^ 

-rhe Apparent Course of the Sun in the Sky at the Equator at the 
Equinoxes and Solstices. 


observer. From March 21 to June 21 the sun each day rises 
farther north of east, attains a greater altitude at noon and 
sets farther north of west, so that the path of the Sun is longer 
each day ; these changes correspond to the earlier times of 
sunrise and the later times of sunset. On June 21 the Sun rises 
m the most northerly position and at the earliest hour, reaches 
its greatest altitude of 62° (compare Figs. 17 and 19) and sets 
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•The Apparent Course of the Sun in the Sky at London at the 
Equinoxes and Solstices. 


path of the Sun is the cause of summer, June 21 is known in 
the northern hemisphere as the summer solstice. From June 21 
the changes are in the reverse direction until December 22. 
This is the shortest day and the Sun is at its lowest midday alti- 
tude , these conditions are the cause of winter, and December 22 
is therefore the winter solstice of the northern hemisphere. 

As the conditions in regard to the length of day and the 
altitude of the Sun are reversed in the southern hemisphere, 

June 21 is there the winter solstice and December 22 the summer 
solstice. 

^ A re ^ c Circle. — The diagram in Fig. 20 shows 

at at the Arctic Circle on June 21 the Sun is visible throughout 
nie 24 hours, though at one moment it just touches the north 
ounzon. On March 21 and September 23 it rises due east and 
sets due west; half of its path is above the horizon and half 
is helow the horizon (this portion being shown by dotted lines 
m the diagram}, so that the daylight lasts for twelve hours. 
On December 22, although at one moment the Sun is just on 
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the horizon, it is invisible for practically the whole of the 24 
hours. 

(4) At the North Pole. — Fig. 21 shows that on March 21 
the Sun appears to circle around the observer, all the time being 
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just visible on the horizon. (Note that at the pole itself all lines 
radiating outward lead to the south.) From this day onward, 
the Sun continues to circle around in the sky, each day at a 
greater elevation until on June 21 an altitude of 23 f° is reached. 
After this date the circling is at a lower elevation and is again 
on the horizon on September 23 ; thus the Sun is visible for 
six months. After September 23 the Sun circles below the 
horizon, gradually descending until December 22 and then 
gradually ascending until it reappears on March 21 ; thus there 
is a period of six months of darkness. 

The Line of Vertical Insolation. — On March 21 the Sun’s 
rays strike vertically upon the equator ; in other words, the 
insolation or radiation from the Sun is vertical upon the equator. 
Therefore it may be said that on March 21 the equator is the 
line of vertical insolation. On June 21 the Sun’s rays strike 
vertically upon the parallel of latitude 23 1 ° N. (refer back to 
Fig. 17) ; hence this parallel is now the line of vertical insolation. 
After this date the Sun turns southward, until on September 23 
the equator is again the line of vertical insolation. Hence the 
latitude of 23 N. is a turning point and is therefore called a 
tropic. Similarly, on December 22 the Sun’s rays strike vertically 
upon the parallel of latitude 23-1° S., so that this parallel is the 
line of vertical insolation. After this the Sun turns northward, 
and hence latitude 23 1 ° S. is also a tropic. To distinguish the 
two tropics, that of 23Y N. is called the Northern Tropic (N.T. 
in Figs. 15 to 17) or the Tropic of Cancer ; that of 23 Y S. is called 
the Southern Tropic (S.T. in Figs. 15 to 17) or the Tropic of 
Capricorn. 

Therefore the line of vertical insolation swings northward 
from the Southern Tropic on December 22 to the Northern 
Tropic on June 21, and then swings southward for the same 
distance during the next six months ; it crosses all intermediate 
latitudes twice in the year, and coincides with the equator on 
March 21 and September 23. 

Determination of Latitude by the Sun.- -From Fig. 16 it 
appears that when the Sun is vertically over the equator, the 
latitude of a place is equal to the distance of the Sun at noon 
from the zenith. Therefore on March 21 or September 23 the 
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latitude of a place can be found by observing the zenith distance 
of the Sun at noon. . . ' • 

When, however, the Sun is north of the equator, as in June, 
the Sun is nearer the zenith in the northern hemisphere. (Com- 
pare the March position in Fig. 16 with the June position in 
Fig. 17.} The distance of the Sun north of the equator, called 
the north declination of the Sun, has therefore to be added to 
the zenith distance to give the latitude. Thus, as is shown in 
Fig. 17, on June 21 the Sun’s declination is 23!°, and the zenith 
distance at London is 28° ; these added together give 5i|°, 
which is the latitude of London. 

In December, when the Sun is south of the equator and 
therefore has a south declination, the Sun is farther from the 
zenith in the northern hemisphere. Therefore the zenith dis- 
tance is greater than the latitude, and to find the latitude the 
south declination has to be subtracted from the observed zenith 
distance. Thus, again referring to Fig. 17, it is seen that on 
December 22 the Sun’s south declination is 23!° and its observed 
zenith distance at London is 75 0 ; the subtraction of 23 1 ° from 
75 0 gives 51 1 °, which is the latitude of London. 

The declination of the Sun for every day in the year is given 
in the Nautical Almanac ; sailors therefore can find their latitude 
at noon on any day by observing the Sun’s zenith distance and 
allowing for the declination. The examples given above apply 
to places north of the Tropic of Cancer ; the method has to be 
modified in dealing with places between the Tropics and south 
of the Tropic of Capricorn. 

The Moon’s Revolution. — The Moon is unlike the Sun and 
the stars, for it shines only by light reflected from the Sun ; 
therefore only that half of the Moon which is illuminated by 
the Sun can be seen. As the Moon revolves round the Earth, 
the illuminated portion appears and disappears. Fig. 22 illus- 
trates this ; the outer ring shows that one half of the Moon is 
•always illuminated, and the inner ring shows how this illuminated 
portion appears from the Earth. When the Moon is between 
the Earth and the Sun, the dark side faces the Earth and no 
Moon is visible ; this period of the month is called New Moon, 
for immediately afterwards a “ new ” Moon begins to appear. 
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When the Moon has revolved through about one-eighth of its 
orbit, the illuminated portion presents to the Earth a crescent- 
shaped. appearance. When the Moon has revolved through 
about one-quarter of its orbit, one-half of its surface is seen ; 

— this period is called First Quarter. 
Later, a gibbous Moon appears 
i when about three-quarters of its 

x-*- — - surface is visible. Still later, 
n § the whole of the illuminated 
jr\ to ' portion faces the Earth ; this is 
iSsiS the time of Full Moon. Thus 
r from New Moon to Full Moon, 

the Moon has “ waxed ” ; for 

the remainder of the month it 
“wanes,'” as the diagram shows; 
the changing appearances are 
called the Phases of the Moon. 
It should be noted that New Moon and Full Moon occur when 
the Earth, Moon and Sun are either exactly or almost in the 
same line, and that at First Quarter and Last Quarter the line 
from the Earth to the Moon is at right angles to that from the 
Earth to the Sun. 


dLS 1 Quarter 


• ■ Quarter v * 

. Fig. 22. v 
The Phases of the Moon. 


MAP PROJECTIONS. 

A map could be drawn upon the surface of a globe so as to 
show the shape and relative sizes of the land and water masses 
accurately, or as accurately as the size of the globe would permit. 
But if an attempt were made to transfer this map to a fiat surface, 
such as a sheet of paper, the result would inevitably be to dis- 
tort it in some way. This may be realized by imagining that 
the map is drawn upon the rind of an orange and that it is then 
attempted to press the rind, with the map upon it, on a flat 
surface ; it is impossible to do this unless the rind is cut into 
several parts, and even then the parts cannot be made to join 
together when laid out. Only if the orange-rind were perfectly 
elastic, so that some portions of it could be enormously stretched, 
could the map be shown in one piece, and in that case the stretch- 
ing would very seriously distort the shape of portions of the map. 
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It follows that since a map cannot be transferred without 
distortion from the surface of a sphere to a plane surface, all 
maps are in some way and to some extent distorted. The 
inaccuracies are greatest when a map showing the whole World 
is attempted, less when only a hemisphere is concerned, and 
smaller still when single countries or smaller areas are mapped ; 
but in every case there must be some distortion. 

It is therefore necessary to recognize and allow for the dis- 
tortions when these are great, and so two commonly employed 
projections, or flat representations of the Earth’s surface, will 
be examined. , . 

The Mercator Projection. — Fig. 23 shows a map drawn on 
the Mercator projection. It is apparent that all the parallels of 
latitude are made of the same length as the equator, whereas 
on a globe they decrease in length towards the poles ; hence 
there is an east-west stretching on this map at every part except 
the equator, and this stretching becomes greater with the distance 
from the equator. Thus on the globe the parallel of latitude at 
6o° is half the length of the equator, consequently the stretching 
on the map is two-fold at that latitude. Now the principle 
on which the Mercator projection is constructed is that of “ equal 
stretching,” and so where the east-west stretching is two-fold 
a two-fold north-south stretching is also made. Hence a small 
area of one degree each way situated at latitude -60 °, is on the 
map stretched to twice its length and twice its breadth, and 
therefore to four times its area as compared with an area of one 
degree each way situated at the equator. 

Moreover, as the parallels of latitude are still more stretched 
nearer the poles, the north-south stretching is equally exaggerated ; 
indeed the exaggeration becomes so gross that maps on the 
Mercator projection are very seldom shown beyond 8o° from 
the equator, for here the stretching is about six-fold . in each 
direction. The progressively increasing north-south stretching 
can be seen if one compares the distances between the latitudes 
o°, 20 0 , 40°, 6o°, and 8o°. The effect of area- distortion can be 
seen if Greenland is compared with South America; on the 
map Greenland appears somewhat the larger, but really the area 
of South America is more than twelve times that of Greenland. 


4o 
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Thus areas and distances are distorted on this i 
the other hand the principle of equal stretching c 
compass-bearings ” are represented truly. Thus a 
hne at any part is parallel to a north-south line at 
similarly a line running from north-west to south-ea< 
to any other line running from north-west to south- 
1S . ad v ^ n fage if true directions are required, as in 

winds and currents in different parts of the wnrW ■ 




Fig. 2 3. —The Mercator Projection. J 

climatic maps the Mercator projection is sometimes advisable 
and it is therefore employed in Figs. 71, 72, 78, and 70 For 

sailors also it is a very useful man Vmt ^ . ' 

distances , 611 map ’ but tbe exaggerations of 

custances and areas, and the -consequent distortions of the shapes 

oUhe larger land and water-masses, make it unfit for extended 

The MoIIweide Projection, 
weide projection, is shown, in 


projection, the Moll- 
The central meridian 
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should be compared with that of i8o° on the eastern margin of 
the map or that of i8o° on the western margin. The central 
meridian is a straight line, while the marginal meridians, which 
are also north-south lines, are curved, and consequently this 
projection is not direction-true ; again, the marginal meridians 
are much longer than the central one, although on the globe all 
meridians are of equal length, and so distances are not truly 
shown. For both these reasons the Mollweide projection is not 
suitable for sailors’ use. 


Next observe the areas adjoining the central and marginal 
meridians respectively between latitudes 40° and 6o° north. 



Fig. 24. — Mollweide's Equal-Area Projection. 


The marginal areas appear to have been pulled out length-wise 
and curved, but also they are narrower than the central areas ; 
that is, the north-south stretching has been compensated by an 
equivalent east-west compression so that the area of the marginal 
portions has been made equal to that of the central portions. 
In a similar way, the areas at all parts have been adjusted, so 
that this projection is an “ equal-area ” one, showing the areas 
of countries correctly although their shapes are distorted. (Com- 
pare the apparent areas of Greenland and South America.) The 
Mollweide projection is therefore satisfactory when it is required 
to show the distribution of phenomena in which the area covered 
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is important, as in the case of types of vegetation, or peoples 

.isaBL'd, csnipires--; 

Moreover, the distortions of shapes, directions and distances 
are greatest on the margins, and as the map can he constructed 
to show oceanic and polar regions on the margins and the more 
important parts of the land regions near the centre, this is perhaps 
the best projection for use in studying World geography, except 
either in connexion with climatic conditions which are closely 






Fig. 25, — The Orthographic Hemispherical Projection. 

related to wind-directions, or in connexion with ocean-currents 
where also true directions are desirable. Thus the maps in 
95 and 104 are drawn on the Mollweide projection, and 
those m Figs, 71 and 78 on the Mercator projection. 

Hemispherical Projections. — -If a globe is viewed or photo- 
graphed from a distance so that only one hemisphere is seen, 
it might, be expected that a true idea of distances, shapes, and 
areas would be obtained. A map so formed would be identical 
with that shown in Fig. 25, and if the east- west spaces between 
t e meridians and the north-south spaces between the parallels 
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are examined they will be seen to decrease from the centre out- 
wards ; in other words, the margins of the globe are fore-shortened 
as they recede from the spectator. This projection (called the 
Orthographic) therefore distorts distances, directions, shapes 
and areas. An equal-area hemispherical projection (Lambert's) 
appears in Fig. 26 ; here the relative sizes of the areas are 
correctly exhibited, but a comparison of the network of the 
parallels and meridians shows that, as in the case of the Moll- 
weide, except at the equator there is a north-south stretching 



Fig. 26.— Lambert’s Equal-Area Hemispherical Projection. 


and east-west compression of the right and left margins as 
compared with the centre. 

Other Projections. — A very great number of projections 
have been devised, all having their peculiar advantages and 
disadvantages. In maps showing the whole woild or a hemi- 
sphere the distortions should be noted and allowances made, 
but in maps of small areas the distortions aie less marked and 
except in advanced geographical work are not seriously mis- 
leading. A common projection for the smaller areas is the 
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ll ^ See Flg ‘ 2 /) J which mi g ht be produced by placing a 
paper upon a hollow glass sphere which has a map drawn 
upon its surface and a light at the 
/gk centre. The lines of the map would be 

•like projected on the cone, and if they could 

Ml 1)^ ■ there retained when the paper was 

unrolled, a conical projection would be 

the result. Where the cone touches the 

- - globe, along the parallel of latitude C in 

/dJ Flg ‘ 2? ’ the distances on the cone and. 

tFe globe are equal, but north and south 
° P ai a bel the cone stands away from 
mw\\y the globe and distances on it are greater 
(TV 7 than those on the globe. This projection 
?ig. 27 . is therefore accurate only along the one 

nical Projection, parallel, and is known as the " one- 
standard parallel ” projection. The dis- 
are not very great for a small area such as that shaded 
gure, and are reduced on several “ modified conical ” 
ns, such as are commonly employed in maps of countries 
s. For example, there is a "two-standard parallel" 

J hl , ch t , distaaces are “ a de accurate along two 
as though the cone, instead of just touching the globe 
it along a parallel between B and C and came outfgaS 
other parallel between C and D. Bonne s X e X 
polyconic projection are modifications in which the 
between the meridians along every parallel are made 
“ Se dlstances 011 the £ lobe > when the meridians been™ 
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CHAPTER IV 


THE EARTH’S CRUST AND THE 
FORCES THAT SHAPE IT 


A section of the Earth from the outer limits of the atmosphere 
to the centre is shown in Fig. 28. The atmosphere becomes 
more and more rare with increasing altitude, so that it is difficult 
to say where it ends ; it may be taken as extending from 100 to 
150 miles. The radius of the Earth is nearly 4,000 miles ; the 
crust of solid rock which forms its surface has been estimated to 
have a thickness of 50 miles, but since the deepest boring actually 
made into it is less than if- . — — - — j — — — 

miles, no exact calculations a 

can be made. The fact that m vA’ • * : : V ; A ; : : : • • .‘TAVVA 
molten rock is poured out X : ' ■ ; : : : : : ; ; • 
from volcanoes suggests that V ; : • * ; : : : : ‘ : : : : ; ; 
at a certain depth the solid V ; ; ; ; ; ■ ’ , • ' ; / 

crust is replaced by plastic • ; : : f : : ■ - : ; • '. 

material termed magma. \; ! A : : : A 

This is borne out by obser- V ; : : ■ • • ' •' ‘ • ■ 7 

vations made in mines and V : \\f 

borings which show that V ■ : ; * * ‘ 

temperature increases with y : : ; ■ : : ■■/ 

depth at such a rate that V : / 

the fusing point of the most A T / 

resistant rocks must soon V : J 

be reached. The physical V 

state and composition of the Fig. 28.— -Ideal Section of the Earth, 
central core of the Earth skl/f-xoS^oL 

are matters of controversy. aa > Limit b, c^trai coV° M c ” st * . 
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Indirect observations show that it must be denser and more rigid 
than steel, but that the innermost section is liquid. 

Formation of Rocks. — Although some of the rocks now forming 
the Earth's surface are very ancient, it is probable that nowhere 
is any part of the original crust to be seen. The present rocks 
have been formed from the original rocks, but are not identical 
with them. There has been a continuous cycle of changes since 
the waters first collected in the depressions of the crust to form 
the oceans. 

From earliest times these waters must have evaporated in the 
heat of the sun, so that water vapour was carried landwards by 
the planetary winds, and condensed as rain, only to be borne 
back to the sea by rivers. The running water carried with it 
fragments and particles of rock, and deposited them in the ocean. 
Thus deep layers or strata of sediment — mud, sand, and gravel 
— were formed. Some of these sediments were hardened and 
rendered compact by the pressure of layers above them, and 
the particles of others were cemented together by the salts (e.g. 
of iron) contained in mineral waters which percolated through 
them ; thus inorganic sedimentary rocks were formed such as 
clays, shales (hardened clays), and sandstones. When life 
appeared in the oceans the hard shells and skeletons of the 
marine organisms accumulated in vast beds, which when 
hardened and cemented formed organic sedimentary rocks such 
as limestones. 

Crustal Movements. — If the wearing away (erosion) of rocks 
and their deposit elsewhere continued without interruption, the 
continents would be worn to plains, and the oceans -filled. The 
enormous thickness of the beds of oceanic sediment shows, 
however, that the ocean floor must have gradually sunk, so that 
the water became no shallower by the addition of fresh sediment. 
It is possible that the overloading of one part of the crust by 
intense sedimentation and the relief of pressure in another part 
by erosion and denudation may cause a subsidence in the one 
‘case, and an uplift in the other. The rock waste brought down 
by rivers is not carried very far out to sea, but is deposited in a 
comparatively narrow belt, 100-200 miles wide, round the con- 
tinents. It has been calculated that whereas the average rate 
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of denudation is one foot in two or three thousand years, that of 
sedimentation is one foot in less than three hundred years. 
Hence, owing to the over-loading of the Earth's crust along this 
belt, a considerable subsidence may be brought about, so that 
the lower strata sink nearer and nearer to the level at which a 
molten magma is found. They are then subjected to great heat, 
in addition to the great pressure of the layers above them. They 
are also impregnated with liquids charged with minerals and salts 
which come from the layer of magma. The result is that they 
are greatly altered, both chemically and physically, and, when 
cooled by re-elevation, form hard rocks of a more or less crystalline 


a a 



Fig. 29. — Folded Strata, a Upfold. b Downfold. tt Overthrust. 
(After de Martonne.) 


nature, such as marbles which are derived from limestones, 
slates which are derived from clays and shales, and gneisses and 
crystalline schists which are derived from various rocks. Such 
altered rocks are known as metamorphic. 

The Earth's crust is obviously not in a stable condition, but 
is subjected to stresses (pressures and tensions) which, owing to 
the varying rigidity of the different rocks, may cause upward, 
downward, oblique, or horizontal movements of parts of the 
crust. These are by some held to be due to the shrinkage of 
the Earth as it cools, so that adjustments of the crust are neces- 
sary, but this cause alone seems insufficient. 

The ocean margins being regions of intense sedimentation 
and metamorphism appear to constitute lines of weakness, 
so that here the deformation due to crustal stress takes 
place in a marked degree. The rock-layers are contorted and 
thrown into a series of ridges and furrows ; the ridges or upfolds 
may be squeezed together or perhaps bent over sideways and 
piled one upon another (see Fig. 29). These folded masses rise 



Fig, 30.— -Section of Volcanic Cone of ashes and lava 


nse to fractures and gradual subsidence or uplift takes nhce 
along the line of fracture. As a result vast Las of the oM 

L“ce“ L a f U ^ t °, a , 1 T r leVd and be ^undated 

highlan d°areas ^ T UpKfted and form 

and seat the n J f f® 1S a fresh dis P osit i™ of land masses 
d seas , the new folded regions and the uplifted blocks of the 

to ylL LSfo U r b]eCted “ tUm to erosion - and oontinue 
10 yield, material for new senes of sedimentary rocks until +W 

are again worn down almost to a plain. Y 

In the regions of folding, and along the lines of fracture th e 

magma underlying the crust forces its way to the surface. Some- 

into the air. By a a ries L ucT J T" ”** “ e thr0Wn 
built up laverhvltiy T f eru P tlons cones are gradually 
Tr , 1 ’ p 1 ° 5 ' la 3 ei - ^ are known as volcanoes fsee Fiv anl 
In places the magma does not reach the surface bit 
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above the level of the ocean forming new land, while the dis 
placed waters flow over the low-lands of the original continents 
Where the rocks resist folding they may be fractured, and one 
mass thrust horizontally over another (see Fig. 29). The heat 
developed by friction during such an overthrust may be sufficient 
to cause the formation of metamorphic rocks from the adjacent 
ayers. It is clear from the figure that after an overthrust or an 
overturning of folds the rocks no longer rest upon one another 
m the older in which they were laid down, but older strata may 
be found resting on younger. Outside or on the borders of the 
folded region the stresses in the more rigid masses of rock give 
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way up fissures or between layers of sediment where it cools 
and forms what arc called intrusive dykes and sills. These cooled 
magmas form a third series of rocks, differing from the sedimentary 
and metamorphic ; they are termed igneous. Examples of such 
rocks are basalts, traps and dolcrites. Granite has long been held 
to be formed of magma which has slowly cooled at a considerable 
distance below the surface, and therefore is classed as an igneous 
rock, but it may also be formed by the same process as metamor- 
phic rocks. The heat derived from the intrusive molten magmas 
sometimes causes the metamorphism of the adjacent rocks. 

The Rock Series. — Again and again during the Earth’s history 
portions of the surface have experienced periods of sedimentation 
followed by periods of intense disturbance — folding, fracture, 
or eruption — hence the present continents have a very complex 
structure and history. The remains of plants and animals 
(fossils) preserved in sedimentary rocks afford evidence of the 
period and order of their deposition. Thus a classification of 
the rocks of the Earth’s crust according to age is in general use, 
and is given here for purposes of reference. 

(Recent. 


Quaternary 


Tertiary or Cainozoic 


Secondary or Mesozoic 


Primary or Palaeozoic 


| Pleistocene. 
Pliocene. 
Miocene. 
Oligocene. 
Eocene. 
'Cretaceous. 
Jurassic. 

| Lias. 

(Trias. 

Permian. 

Carboniferous. 

Devonian. 

Silurian, 

\ Cambrian. 
Algonldan. 
Archaean. 


Pre-Cambrian or Agnotozoic 

. The term Agnotozoic (unknown life) is used for the most 
remote era because, although traces of organic matter have been 
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found In the Archaean rocks, and the remains of organisms in the 
Algonkian, yet no picture can be drawn of the life of this age such 
as can be drawn for subsequent ages. During the Palaeozoic 
(Old Life) Era, crustaceans of the family known as trilobites were 
characteristic of the oceans ; vertebrates were long represented 
only by fishes, later on amphibians made their appearance, and 
at the end of the period reptiles. The vegetation consisted of 
cryptogamous plants (those disseminated by spores), such as 
giant ferns, horse-tails, and club-mosses. 

During the latter part of this era there were extensive coastal 
lowlands, which were covered with a dense swamp vegetation, 
where thick beds of partially decayed vegetable matter accumu- 
lated. A slight sinking of the coast caused these plant remains 
to become buried under marine deposits, but as the water 
gradually became shallower fresh swamps appeared, and renewed 
sinking caused a repetition of the processes. In course of time 
all the deposits became compressed and hardened ; the vegetable 
matter formed coal, which is found in thin seams separated by 
such sedimentary rocks as shale, limestone and sand, formed 
from the marine deposits. The period when coal was formed 
extensively is known as the Coal Age or Carboniferous Period, 
but it was also formed during later periods. 

In the Mesozoic (Middle Life) Era, enormous reptiles were 
abundant both on land and in the sea, while a family of molluscs, 
that of the ammonites, was very widely spread. In the middle of 
the era flowering plants and deciduous trees appeared, as did also 
the first birds. In the Cainozoic (New Life) Era, mammals were 
very widely spread over the globe, and the abundant vegetation 
became more and more like that of the present day. Towards 
the end of this era great elephants and mastodons were especially 
numerous, and the man-like apes first made their appearance. 

Each era represents a vast period of time. Present-day 
observations show how slowly sedimentation proceeds, and the 
processes of folding, fracturing, uplift and subsidence seem also 
to take place very gradually. All the estimates of the age of the 
Earth are in tens of millions of years. 

The Modelling Processes. — Since not only crustal movements, 
but also denudation and sedimentation play an important part 
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m shaping the Earth’s surface, the agencies by which these pro- 
cesses aie carried out must be more carefully examined before 

land-forms can be studied. ■ 

In J h f. mode]] mg of the Earth’s surface by external agencies 

ree distinct steps are observable : first the destruction or frag- 
mentation of the solid rock, secondly the transport of the particles 
or fragments from their original position, and thirdly their 
deposit m a new position. y 

Weathermg.---Th e term weathering is applied to the destruc- 
tion which takes place, simply through the exposure of rocks to 
sun and air. The heat of the sun causes rocks to expand; on 
cooling they again contract, and since they are not made of 
uniform material, stresses are set up during expansion and con- 
traction with the result that the rocks crack and split into large 
or small fragments. This action is most intense where the 
changes of temperature are most rapid, e.g. in deserts and on 
exposed mountain-sides and peaks. 

Again, many rocks are porous, and others have cracks and 
hssures _ into which water can penetrate. When this water 
freezes it expands and breaks up the rocks, hence the action of 
frost is destructive. Ukt U'lT' ii. --Jrh !; . ATp 

The air contains traces of acids which act chemically upon 
rocks, forming with some of their constituents compounds which 
are friable, or readily washed out by rain. Rocks are also decom- 
posed and disintegrated by the action of the acids formed during 
the decay of plants. - 

In all these ways rocks are broken into fragments which are 
then seized upon by the agents of transport. In regions where 
the slopes are very steep, stones and boulders may roll down into 
the valleys under the action of gravity, and hence masses of 
detritus or rock fragments accumulate at the base of cliffs and 
mountain-sides. I hese are known as talus slopes or screes 

The Work of Running Water.— An almost universal agent 
o transport is running water. The size of the fragments 
transported depends both on the volume of the water and 
the slope of the bed. The larger fragments, boulders, and 
pebbles are merely rolled along the bed in the upper and swifter 
couises of a rivei, while finer matter is carried in suspension, 
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though in diminishing quantities, as far as the mouth. It is 
evident that as soon as a river leaves its upper or torrent bed it 
must become an agent of sedimentation. First the boulders, 
then the larger stones, then the pebbles in order of their size are 
abandoned as the current slackens. The river is also destructive 
in its action ; it is an agent of erosion, using the fragments which 
it carries and the pebbles which it rolls along as tools with which 
to deepen and widen its bed. Pebbles that have been carried 
by rivers are characterized by the smooth rounded surface which 
is the result of the rolling and rubbing which they have under- 
gone. Pure water, carrying no rock waste, has practically no 
erosive power. The work of transport by running water is not 
confined to streams and rivers. Wherever rain falls heavily on 
a surface which slopes even slightly, it runs down the slope 
bearing with it tiny particles of soil. Each rain-storm moves 
these particles a little farther, until at last they are washed into 
some stream, which bears them to a river which in turn may 
carry them to the sea. Thus the whole surface of the land is 
gradually lowered. 

Underground water is an agent of destruction and also of 
transport. Certain rocks, chiefly those of organic origin composed 
mainly of carbonates, are soluble in slightly acidified water. Of 
these rocks, chalk is porous and can be saturated with water, 
while limestone is usually fissured, and water circulates through it 
along the fissures, gradually enlarging them, for the water con- 
tains acids derived from the air and from plants, and so acts as a 
solvent, carrying away particles of rock in solution. Hence the 
streams issuing from chalk and limestone are charged with car- 
bonates but are very clear, carrying little matter in suspension. 

The Working of Moving lee. — The action of moving ice is very 
similar to that of running water. In regions lying above the 
snow-line the accumulated masses of snow solidify under their 
own pressure, and thus form ice which moves slowly down the 
valleys under the influence of gravity. This ice-fiow is called a 
glacier. The rock fragments beneath the ice are dragged along, 
and act as tools of erosion deepening the bed of the valley. When 
the ice melts, these fragments form a deposit known as a ground 
moraine. Rock fragments detached by weathering fall down the 
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valley sides upon the glacier, and are borne along with it 
forming the side or lateral moraines. Where one glacier unites 
with another, the two adjoining lateral moraines unite to form a 
medial moraine. The deposits left at the spot where the glacier 
terminates form a terminal moraine. These deposits laid down 
by glaciers differ in some important respects from those laid down 
by water. They are not sorted out according to size ; the largest 
boulders may be found side by side with the finest fragments. 
The pebbles instead of being rounded are angular and often 
scratched, as they have been dragged and not rolled along. 
The glacial deposits are found in irregular heaps just where they 
were dropped by the melting ice, instead of in the smooth layers 
characteristic of river sediments. 

The Work of Wind. — In hot desert regions, where running 
water is rare and moving ice is not found, wind is a leading agent 
of erosion and transport. The size of the particles which the 
wind can cany depends upon its strength. Heavier particles 
are swept along the ground, and meeting with some obstacle 
form a little heap, which gradually increases in size until a sand- 
dune is formed. Smaller particles are raised into the air and when 
blown against the rocks help to wear them away. Fine dust-like 
particles are borne by the wind beyond the limits of the desert 
region, which is thus gradually worn down to a lower level, though 
at a far slower rate than when water is the agent of transport. 

Wind erosion differs from river erosion in an important 
respect : the latter cannot continue beyond a certain limit, the 
former can continue indefinitely. The power of a river to act as 
an agent of erosion depends upon its movement ; clearly, if the 
river wears its bed down to the level of the lake or sea into which 
it flows, it will no longer have any current, and hence will no longer 
perform the work of erosion. The term base-level is applied to 
the surface level of the body of water into which a river empties 
itself, for the river tends to wear its whole basin down to this 
level, but can wear it no lower. Since the winds are independent 
of slope and relief, the level to which a wind-eroded area can be 
reduced has theoretically no limit, but although the lighter par- 
ticles are carried away, the heavier are drifted into the hollows, so 
that the ultimate effect of wind erosion is to produce a level surface. 
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The Work of the Sea.™ Along the coast waves are agents 
of erosion, transport and sedimentation. The breakers as 
they rush forward bear the finer fragments, and roll the coarser 
pebbles up the beach. As they recede their power is spent, 
and thus the pebbles are only partially dragged back, and 
in course of time masses of pebbles or shingle may be piled 
up along the line of farthest advance of the breakers. In the 
same way sand is piled up, and may afterwards be driven inshore 
by the wind. When the waves beat against a cliff of very soft 
material the mere impact of the water may wash fragments away 


Water 

Fig. 3i.™Fon^ Marine Platform. ,\ 

and undercut the cliff so that landslips take place. In the case 
° f ha ^/° cks ’ the sma11 Pebbles and rock fragments dashed against 
the cliff by the waves perform the work of under-cutting. . In the 
case of limestones, solution takes place and often caves are formed 
Everywhere the natural weathering of the cliff face under the 
influence of atmospheric agencies adds to the accumulated frag- 
ments upon the beach, and these fragments are gradually worn 
down to finer and finer particles as they are tossed and dragged to 
and fro by the waves. Fig. 31 shows how, as the cliffs retreat. 
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shoals and shingle spits are built up. The property possessed 
by sea-water of causing a rapid precipitation of matter held in 
suspension leads to great sedimentation at the mouths of rivers, 
so that estuaries tend to be blocked by sand-bars, behind which 
there are quiet pools which in turn gradually fill with sediment 
and are transformed into deltas. 

The formation of a delta in a lake is due to the sudden check 
given to the velocity of the river as it enters the lake, in which 
there is no perceptible current. Rock waste cannot be held in 
suspension by still water, so that in the course of time a lake 
becomes filled up with sediment. 

Factors Modifying the Modelling Processes. — The nature of 
the agent of destruction and the physical qualities of the rock 

alike affect the resulting outline of the 

weathered surface. Where fragmenta- 

tion by frost or by rapid temperature p ~ - - ~ 

changes is very intense, sharp needle- 
like peaks, abrupt angles and steep 
cliff-like slopes are found. On the other - 
hand, smooth outlines and gentle slopes Fig. 32.— Wind- worn Rocks, 
are produced by running water, which 

rubs away the surface more rapidly where the slope is steep, 
and so tends to do away with steep slopes first of all. 

Here the degree of hardness of the rocks also comes in. The 
softer rocks are more easily worn down, so that sands and clays 
show gentle slopes almost as soon as erosion begins, while sand- 
stones and crystalline rocks are still showing sharp angles and 
cliff-like faces. In the case of porous and fissured rocks, where 
there is little run off of water from the surface the surface erosion 
is slight, and steep faces may be preserved. In a region of wind 
erosion also, where a horizontal blast of sand is blown against 
the rock faces, vertical or even overhanging cliffs are found 
(see Fig. 32). Many rocks are fissured in a very regular fashion, 
both vertically and horizontally ; they are then said to be jointed 
and bedded. Such rocks, e.g, certain limestones and sand- 
stones, tend to break up in blocks, and as the edges of the blocks 
are vertical, steep faces are preserved. 

The various agents which are modelling different parts of the 
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Earth's crust have not been constant throughout geological time, 
Gradual climatic changes have taken place, so that with a decrease 
m the rainfall, areas of rain and stream erosion have become sub 
ject to desert conditions, and vice versa ; moreover, glaciers and 
ice-sheets have in a cold period covered great areas, and in a 
succeeding warmer period have disappeared from those regions 
Emth movements too have produced changes : in one placed 
chff and beach sculptured by the waves is lifted high above sea- 

utoeraS H * itS “ d « partially 

submerged Hence the complete description and explanation 

of any landscape require a knowledge of its physical history from 

its first appearance down to the present day. 

m ° St im P° rtant - because the most recent 
great climatic change was that of the cold period known as the 
Ice Age, which for reasons still obscure occurred at the beginning 
: -ij.G-v. w: _ The existing mountain glaciers were 

’ ice-sheets, comparable with those 
, spread over Northern 
On the higher ground where 
the sheets of ice spread, the 
ire of soil. On the lowlands, 
underneath the ice, and this 
rom 200 to only a few feet 
g this Ice Age there occurred 
extension of the ice-sheets, 
periods marked by the partial 
masses of t - ICe ' 77 & torrents of water formed as these 

played their mr * etlmes thousands of feet thick, were melted, 
dacial TwI modellm S the surface, and many of the 

This combined "T C f r - 6d aTOy and Spread out b T the waters, 
erosfen Tfe alleM nv y water and ice * called fluvio-glacial 
nrerioitaf & glacial P anods seem to have been marked by heavy 

A e c ° ider areas ° ver wwch thfa 

swolta r‘1' he emS ! mg nvers and lakes were greatly 

mao IPTv u T ramless were then well watered The 

Of N America^and th° r example ' the vast in the Great Basin 
or JN. Amenca, and the rivers and lakes of the Sahara. 


Ice Age, which for 3 
of the Pleistocene Period. 
enormously extended, and vast j 
now covering Greenland and Antarctica,' 
Europe and Canada (see Fig. 33). 
the snow gathered, and from whicl 
rocks were scratched and scraped b 
a great ground moraine was formec 
was left as an irregular deposit- 
thick when the ice melted. Durii 
several glacial periods marked by 
separated by several interglacial 
disappearance of the ' 





CHAPTER V 

land forms 

The surface features of the Earth are due in part to move- 
ents of great masses of the Earth's crust, and in part to the' 
agents of erosion and accumulation. Wliere the former factor is 
the predominant one, the resultant forms of the relief may be 

, struct ^ ral ” forms > and where the latter factors have 
played the greater part in the modelling, " sculptured " forms 

result ^ n a< T^ umil ^ a ^ ed ” forms such as deltas may 

result. In practically ah cases, however, the existing land forms 

are complex, being due to the combined effects of crustal move- 
aCC “ 0n ^ the — portion oTthe 

The broader divisions of the land masses into mountains 
basins, plateaus, tablelands and plains are roughly coincident 

zontTsS *° rmS -- Undisturb e d sediments lying in hori- 
ntal strata, just as they were deposited in some sea or lake 


fto. 3J.— Outcrop or 


East 


S m sftoo riS do'Itat eX vt d ’ t0 a SUrfaCe of low relief « 

term dip fe ap;&d trt ^ “? ° nly gently “ cIined - ^ 

P PP d to the angle of inclination of strata to the 
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horizontal, and the appearance of a particular rock at the surface 
is called its outcrop (see Fig. 34). 

A large mass of horizontal sediments lifted high above sea- 
level will form a table-land, a surface of low relief bordered 



by abrupt cliff-like edges (scarps) due to fracture and erosion, 
e.g. South Africa. The term fault is used for a fracture along 
which vertical movement (either an upthrow or a downthrow) 
has taken place. A fault is readily observed in a section (see 
Fig. 35), for the strata no longer match ; at the surface it may 
also be detected, if it alters the series of outcrops, as in Fig. 35, 
where two outcrops are repeated. 

An area of subsidence due to faulting may form a basin, 
or if the subsidence takes place between parallel faults a trough 
or rift, e.g. the central lowland of Scotland. Elevated masses 
bordered by faults form block mountains (see Fig. 36). The 
plane of faulting may not be quite vertical, and so tilted block 
mountains, with one steep scarp face and one gentle slope are 
formed, together with unsymmetrical basins, e.g. the Khingan 
Mountains in Eastern 
Asia and the coast range 
parallel to them (see Fig. 

37). A simple upfold, or 
anticline (see Fig. 29) will 
form if very broad a level 

upland or plateau if nar- Pk ,_ Diagiam o{ Block M „untafa. 
row, a range of hills or and Rift Valley {after de Martonne). 
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mountains, e.g. the Pennines. A simple downfold or syncline 
will form a basin, e.g. the London Basin, or if very narrow a 
valley. A series of upfolds and downfolds will form a folded 
mountain system consisting of roughly parallel ridges and 
valleys ; the Jura Mountains form the best example, but such 
a simple structure is uncommon. The great mountain systems, 
such as the Alps, are usually due to the combined effects of 
folding, over-folding, fracture and over-thrust, followed by the 
uplift en masse of parts of the disturbed area, and the depression 
of other parts. 


Fig. 37.— Diagrammatic Section of Tilted Blocks and Basins. 

Volcanic Forms.— The building up of volcanic cones by suc- 
cessive outbursts of lava and ashes has already been mentioned 
Lava is a viscous fluid which may flow some miles before cooling 
and hardening. Sometimes it issues from vast fissures and 
spreads over a wide tract of country, obliterating the relief and 

e T el T Pkt n aU ; BaSalt is ° ne of the commonest 

AntrTr? 1 SUCh plateaus are form cd, e.g. the plateau of 

Antrim. The volcanic cone itself may be destroyed by weather- 

rng, andthe hardened lava which filled the central vent may be 
eft standing as a rocky crag, known as a volcanic neck In the 
same way the lava which filled a vertical fissure in a bed of 
sedimentary rocks may remain as a narrow wall-like ridge fa 
dyke), after the softer sediments have disappeared An in- 
trusive sheet or sill of lava often acts as a protecting cap to softer 

owktTo^f 5 r t i he formation of a rid S e a table mountain, 

ZgJ rates er0S10n ’ ie - er0Si0n Which has proceeded a * 

the watL a ^t S?rto?S ’"~^ hen rain Mls upon the earth > P ar * of 
he water remains m pools upon the surface to be quicklv re 

evaporated, part is absorbed by the soil to be used by plants or 
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slowly evaporated, but the disposition of the remainder varies, 
according as the rock underlying the soil is permeable (porous 
or fissured), or impermeable. In the former case the water sinks 
into the ground, in the latter it runs off the surface, following 
the lines of steepest slope, the drops uniting in tiny rills which 
find their way to a neighbouring stream. Since the water can 
only sink into the ground gradually, a very heavy rain will cause 
a surface run-off even from permeable rocks. A bed of permeable 
rocks often rests upon an impermeable layer, which will prevent 
the water sinking further ; the upper beds thus become " water- 



Fig. 38. — Well and Surface Spring, 



Fig. 39.-— -Artesian Wells and Springs. 


bearing,” being saturated up to a certain level with the accumu- 
lated water, which may be obtained by wells sunk to the “ water- 
level.” The water cannot, however, accumulate indefinitely, and 
may gush out under the form of springs. Fig. 38 shows a well 
(IF) from which water can be pumped up, and a surface spring (S), 
Fig. 39 shows a downfold where a permeable bed is situated 
between two impermeable beds. The rain falling on the out- 
crops of the former will saturate it with water, which will gush 
out from the springs 5 , S, or from the wells W , W. In the case 
of these wells the water will be forced out by what is known as 
hydrostatic pressure, that is, the pressure originating in the 
weight of the water standing at a higher level in the neighbouring 
regions, and transmitted throughout the whole water-mass. 
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ktiver l* orms. innumerable springs and surface rills combine 
to form a river, which follows the line of steepest slope down to 
the sea When a surface is newly formed, or newly upraised 
from the sea-floor, its first river system is entirely dependent 
upon the original slopes and inequalities of the land ; but changes 
soon take place. Each stream is at work, deepening and widen- 
mg its valley, but all do not work at the same rate. A heavier 
rainfall on its basin, a softer rock to work upon, a swifter current 

x due to a short steep slope to 

S'/*'** the sea > an y or all of these 

may give one stream an 
advantage over its neigh- 
■■■ y : ■. ■■■■ ■ hours, ; and. lead' to its en- 

Fig. 40a. — -Lengthening of a Valley cr °aching on their basins and 

** capturing some of their Wat ers, 

the valleys of the more energetic streams are lengthened at 
the expense of others by reason of the wearing of the ground 
as indicated in Fig. 40a, which shows a longitudinal section of a 
valley and the successive positions it occupies as the water flows 
own the slope ; the head of the stream is found successively 

rv i r m r X ) f’ and ^ and ils len S th increases from 
xy to %'y. Fig. 406 shows a section of a mass of land and the 
changes of the slopes DA and DB of valleys cut by rivers 


X JU - 4°*. Lowering and Shifting of a Divide, 
flowing to A and B respectively. If the river flowing to A curi 
B Xdhride , < ; kWard / t a S reater rate than that flowing to 

w f D ™ I! bC ,0Wered and wil1 * if t 

which (4) has f,' 4 , a “* d s Sh0W a raap of two streams, one of 

other (8) h^wealf back the f expense ° f the 

streams of (B). ? b * dmde ' and ca P lu ™g the head- 

As a result of such changes numerous small river basins 
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are replaced by a few large ones, drained by great rivers fed by 
numerous branching tributaries and sub-tributaries. These 
large rivers are well adjusted to the structure of the rocks, the 
streams on the less resistant outcrops having developed at the 
expense of those on the more resistant. Many evidences of 
capture may be observed in countries that have a matured 
drainage system, for example, some of the streams are too small 


Fig. 


41a .— -Original Drainage Areas 
of streams A and B. 


Fig. 41 b . — Drainage Areas of streams 
A and B after shifting of Divide. 


for their valleys, having been robbed of their head-waters, 01 
there may be dry valleys from which the waters have been 
diverted altogether. 

Ihis process is not the only one which results in dry valleys 
lor m areas where there are great outcrops of permeable rocks’ 
tfieie may be a gradual subsidence of the surface where under- 


Waterfall 


Fig. 42.— Initial and Final Profiles of a River. 


ground streams remove material from below, so that the surface 
is gradually lowered into the form of a valley although no stream 
is visible. The chalk hills of south-eastern England afford 
examples of both types of dry vallev. 

1 he work of a river in (a) deepening and (b) widening its 
valley has been referred to. Assuming that the surface is 
uniformly resistant, the deepening takes place most rapidly 
where the current is swiftest, i.e, where the slope of the bed is 
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steepest ; hence a river tends to wear its bed to a uniform slope, 
for where there is any sudden change of slope, such as causes a 

rapid or waterfall, 
Hard there the erosion is 

most vigorous. A 

slope of a river-bed 
from source to mouth 
is called a profile. 
Fig. 42 shows the 
initial irregular pro- 
file of a river, and 
the final smoothed 
one (F). The ex- 
treme upper part of 
the bed is not worn 
down to the base level (see p, 53) because, although the streams 
there are rapid, their volume is small. A river system in a recently 
folded or fractured region where there are steep slopes and 
abrupt cliff-like rock-faces will naturally have many rapids 
and falls. So, too, will a system draining a land which has 
been covered by an ice-sheet, and is strewn with the great 
irregular deposits of rock waste once carried by the ice-sheet 
(see p. 56). Many rapids and waterfalls are however due, not 
to any original irregularity in the land surface, but to the unequal 
power of resistance in successive rocks traversed by the river, 
which therefore cuts portions of its bed more rapidly than others. 
Figs. 43a and b show such a 
case where a hard outcrop 

causes a waterfall. \ f /' 

The widening of a valley 'X \ ' / / / 

is performed partly by the W\ !/ / 

river itself, partly by other 
agencies. The action of the 

latter is very simple, and will fig. 44< — widening ot a Valley, 1. 
be explained first. Fig. 44 

shows a valley section, due simply to stream erosion. The 
steep sides are exposed to wind and air, to frost and heat, so 


Fig. 43a. — -River Profile, showing Hard Outcrop, 


■River Profile at a later stage, showing 
Fall due to Hard Outcrop. 
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that the surface is gradually broken up and fragments fall into 
the stream bed and are borne away. The surface water ru nnin g 
down the valley sides towards 
the stream also carries with it 
particles of soil, so that in 
course of time the valley ac- 
quires the section shown by 
the dotted lines. 

The process of widening 
carried out by the river itself is 
more complex. No stream is 
quite straight for more than a 





Fig. 45. — Widening of a Valley, II. 


very short distance, and whenever it curves the result is to pro- 
duce strong currents, first under one bank, then under the other. 
Fig. 45 shows such a curve. The natural direction of the current 
is ah, i.e. towards the valley side AB, and therefore the water 
presses against this side of the valley and constantly undercuts it. 
Near the opposite bank CD the water is almost slack, so that here 
the stream leaves the gravel it is rolling along, and drops the fine 
waste it is carrying in §uspension. Fig. 46 shows in the foreground 
a section of the valley. As the under-cutting proceeds, the rock 
masses above repeatedly collapse, so that fresh faces are exposed 
to the weather ; thus one side of the valley remains steep, while 
the opposite side is weathered to a gentle slope. At the foot of 
this gentle slope is a bed of gravel and alluvium which is gradually 
abandoned by the river and becomes firm ground. In this way 

valley acquires a wide 
level floor, and in a view up 
or down, stream the long 
gentle slopes, first on one side, 
then on the other, appear as 
a series of interlocking spurs 
(see Fig. 46). If this pro- 
cess continues uniformly, the 
windings tend to increase, 
and the area of attack is 
pushed farther and farther down stream, as shown in Fig. 47. 
In course of time the projecting spurs are in their turn worn 
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away, so that the river meanders 
in a flat-bottomed valley 
bordered by low parallel bluffs. 
After heavy rains the river may 
overflow its banks and partly or 
wholly fill the valley, which is 
termed its flood-plain. The 
flood waters, having no current, 
drop the waste they hold in sus- 
pension, so that the flood-plain 
is gradually covered by alluvial 
deposits. 

As in the case of deepening, 
the widening will take place at 
unequal rates in rocks of unequal 
resistance, so that in one place a 
valley may be widely opened, 
while lower down the river it 
may still be narrow and steep- 
sided. The terms young, mature 
and old have been applied to the 
stages in the development of 
riveis and their valleys according 
as they are just beginning, are well 
advanced in, or have almost Com- 
pleted the processes described 
above. Thus a river in the 
youthful stage has a narrow gorge- 
like valley, its profile is probably 
broken by rapids and waterfalls, 
the processes of erosion and 
transport are going on rapidly, 
and there is little sedimentation. 

A river which has attained 
maturity has widened its valley 

srss'r*;, p~ f ^s: d d : « 

eTOS10n ’ and sedimentation are all gotag on The 


Fig. 47.— Plans of a part of a 
nver s course, showing the shift- 
rag of the river bed, the forma- 
tion of a flood-plain, and the 
cutting back of the sides of the 
valley. 


6/ 
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effect of unequal rock resistance may be manifest .in rapids or 
falls, or in the alternation of narrow and wide valleys. When 
old age is reached, a river has a regular profile and a broad flood- 
plain ; it has almost ceased the work of erosion and transport, 
the more active process being that of sedimentation. The effect 
of this is slowly to raise the level of the bed, the banks and the 
flood-plain beyond them, so that an old river may flow at a level 
above that of the surrounding country, being kept in its course 
by the natural banks or levees formed of material deposited by 
flooding. Such a river may burst the levees and cause very 
disastrous floods. 

The relation of tributaries to the main river also changes 
with advancing age. The level of the river at the point of junction 
forms for each tributary the base-level to which it tends to adjust 
its profile. In a region still young, or in early maturity, the 
more powerful main stream may have a flat-bottomed valley, 
but it may still have steep sides, down which veritable torrents 
flow. These will have ; their velocity suddenly checked by the 
abrupt change of slope, and will therefore deposit masses of rock 
waste on the valley floor. These deposits are called alluvial 
fans, or cones, on account of their shape. In other cases water- 
falls or rapids may mark the entrance of tributary streams, but 
by the time old age is reached the beds of all the tributaries have 
been smoothed down until their profiles are in exact accord with 
that of the main stream. . ■- 

The passage from youth to maturity and thence to old age, 
is not dependent upon time alone. As implied above, the 
characters of youth are long retained by rivers which flow over 
specially resistant rocks. In arid regions, too, where there is 
little surface water to help the widening process, the valleys are 
deep and gorge-like. Limestone regions are similar to arid ones 
in this respect, for they have little or no. surface run-off and 
consequently the valleys are steep-sided. 

Since the volume of water in a river usually increases towards 
its mouth, its working power will increase in this direction also. 
Hence many rivers show signs of old age in their lower courses, 
while in their middle courses they are mature, and in their upper 
courses still youthful. 
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A region traversed by old rivers has had nearly all inequalities 
of relief swept away, and is termed a peneplain. It must often 
happen that rivers which have nearly completed their cycle of 
erosion are forced to recommence active work owing to some 
earth movement, for example the uplift of the upper portion of 
their basins or the subsidence of the region into which they flow, 
which may alter their relation to their base-level, and so restore 
swiftness to their currents. Very frequently the peneplain, by 
uplift, becomes a plateau, which is gradually dissected by the 
rivers as they move in a fresh cycle from youth to old age. 

Lakes. — Streams or rivers which enter a lake work down to 
its level as their base. Lakes may occur in any hollow on the 
Earth’s surface. Such hollows may be due to the subsidence of 
part of the crust along lines of fracture (basins or rifts), they may 
be due to downfolding, they may he craters of extinct volcanoes, 
or in a limestone country they may be due to surface solution or 
to the subsidence of the roof of some underground cavern. Lakes 
may also be formed in valleys whose natural outlet has been 
barred, as for example by a lava-flow or by an old glacial moraine ; 
also it sometimes happens that a side valley is dammed by a 
glacier which fills the main valley. In the regions once exten- 
sively glaciated, lakes may abound in hollows scooped out by the 
ice-sheet, as in Finland, and the long, narrow, deep lakes which 
occur in valleys once occupied by glaciers may be numerous, as 
in Scotland. As a general rule the water entering a lake exceeds 
that lost by evaporation, so that there is an outflowing stream, 
but in regions of low rainfall and great evaporation this is not 
the case, and the hollow containing the lake has no outlet. In 
such a case the basin forms an inland drainage area. All the 
salts brought down in solution by the rivers accumulate in such 
lakes as these, which therefore have a very high- salinity. Where 
the rainfall is very irregular, they are liable to great fluctuations 
in level and area, and in time of drought often dry up entirely, 
leaving only a salt-encrusted mud flat. 

Lakes through which rivers flow are comparatively short- 
lived, for all the streams that enter them deposit in their still 
.. waters the rock-waste which they hold in suspension. Thus 
deltas are built up and each lake is gradually transformed into 



Fig. 48.— Dissection of Plateau of Horizontal Strata, 


rivers, among them the flood-plain, the peneplain, and the 
lake-plain. To these may be added the recently uplifted sea- 
bottom which forms a coastal plain. Such a plain, owing to 
the absence of steep slopes, will have a very indeterminate 
drainage system, swamps and lakes will form in slight hollows, 
while the river valleys will be shallow, the divides low and 
ill- marked. 

A plateau formed of horizontal strata will, when young, be 
intersected by deep canons, and if the rocks are of unequal 
resistance these will have the characteristic section shown in 
Fig. 48 a. At a later stage the valley floors widen and the plateau 
is broken up into large table-topped mountains or mesas, while 
still later, the greater part of the surface becomes a plain, dotted 
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an alluvial lake-plain. Also the outgoing stream in time cuts a 
deeper channel, facilitating the drainage of the lake. 

Lakes are of great importance in regulating the flow of rivers. 
Heavy rains may convert their head-streams into swollen 
torrents, whose waters, if poured directly into the main valley, 
would cause disastrous floods, but spread out over the wide 
surface of the lake they cause only a slight change of level, so 
that the river below the lake suffers but little change. 

Plains and Plateaus. — Some important types of plains have 
already been mentioned in the above account of the work of 
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over with a few relics of the plateau in the shape of bt 
kopjes (see Fig. 48 b and c). ■ F 

A plateau bordered by steep cliff-like faces or scarps , 

b built of nearly horizontal 


r " ,SS) *■** Of unequal 

formations are shown in Fig. 49 a and b, the one due to an unfold 
the other to a downfold. The hills have on the one hand At™ 

ted^oTSafth 116 °* h r 3 ,0ng g6ntfc S ’°P e 
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Fig. 51. — River System, in Region of Parallel Ridges. 


Fig. 51 shows the river system in a simple folded mountain 
chain. Here the rivers appear to cut across the ridges trans- 
versely as they pass from one downfolded valley to the next. 
The explanation of these transverse valleys is to be found in the 
original form of the land surface. It has been proved that 
intense folding only takes place at very great depths, where 
the rocks are plastic, and that at the surface itself the initial 
deformation is very slight. Fig. 52 shows a block section and 
sketch of a folded region ; the violent contortions of the buried 
strata produce at the surface two slight ridges AB, A'B', and a 
shallow valley SS'. The npfolded ridge in the foreground is 
not uniform, its longitudinal section shows a slight downfold at 
Dj while the downfolded valley SS 1 shows a slight upfold at 
(h Ihe waters to the right of C escape from the valley at D. 
Diagram b shows the relief at a much later stage, when the 
violently disturbed strata have been exposed by denudation. 
The npfolded ridges stand out in bold relief, but the river has 
maintained its course at D s and has cut a deep notch-like valley 
01 water-gap in tne foremost ridge. In all the great moun- 
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drainage system is shown. Only one river has maintained its 
difficult course across the two hard ridges, and this river has 
long important tributaries flowing along the weak outcrops, while 
smaller tributaries flow down the dip slopes. Three gaps are 
left through which streams no longer flow ; since only wind now 
passes through these, they have been termed “wind-gaps/’ 
Wherever a river is seen to pierce a hill or mountain ridge instead 
of flowing round it, it may be inferred that the river is older 
than the ridge, and that the latter has either been carved out by 
the river itself, as in the case described above, or is due to some 
recent uplift or other crustal disturbance. 
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tain regions the relief is mainly due to erosion, and the river 
systems have been determined by the original slight inequalities 
of the surface, but are modified by the captures which take 
place as they adjust themselves to the irregularities of the 
rocks which they lay bare. It seems probable that the whole 
folded mass is gradually uplifted as well as denuded, and that 
the contorted strata now exposed on many mountain-sides were 
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Fig. 52. — Development of a Transverse Valley in a Mountain System. 

folded when lying far below sea-level, buried beneath thousands 
of feet of sediments. 

Glacial Valleys. — On the loftier mountains the action of 
frost in constantly detaching rock fragments gives a needle- 
like appearance to the peaks that stand up above the snow-fields. 
In such regions, too, the valleys are largely shaped by glaciers. 
The ice scoops out for itself a trough-shaped bed, while above 
the level of the ice-surface the ordinary agencies of modelling are 
widening the valley. The resulting profile can be seen in valleys 


a 
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gullies, whose boulder-strewn beds are usually dry, but on the 
whole there is a great monotony in the landscape. 

Coast Forms. — The action of the sea in shaping the coasts has 
already been touched upon. The waves eat back the cliffs and 
form a marine platform, or they pile up sand and shingle. Hard 
rocks may stand out as headlands while weaker rocks form bays, 
but in course of time such a coast will be worn smooth again, 
as the headlands will form special points of attack while the 
quiet bays will receive deposits of the material thus worn away. 
Rivers build out the coast seawards, extending their flood-plains 
in the form of deltas, in the manner described in the previous 
chapter. The accumulations of alluvium block up the river 
channel, with the result that it is forced to find new outlets, 
and enters the sea by two or sometimes more channels. If, 
however, the tidal or ocean currents are sufficiently strong to 
sweep away the river alluvium, no delta can be formed. Only 
the very largest rivers can bring down sufficient alluvium to 
maintain a delta on the ocean margin, and hence they are more 
usually found in the tideless enclosed seas. 

In many places the outline of the coast is due to a change in 
the sea-level or to a subsidence whereby the land is partially 
submerged. Thus the sea water overflows the lower grounds, 
transforming river valleys into straits or estuaries and broader 
lowlands into hays, while hills and mountains remain as promon- 
tories or islands. It is in this way that the irregularities of the 
western coasts of the British Isles have been produced. Where 
the land has been deeply dissected by erosion, there the T half 
drowned ” coast is very irregular, and where the land has been 
worn to a plain crossed by broad open valleys, there the coast 
is low and smooth, broken only by shallow estuaries. The east 
coast of England affords an example. 

The drowning of a region of ridges and furrows, where these 
are cut transversely by the coast, leads to the formation of 
long, tapering rocky promontories, separated by equally long 
narrow inlets, which become narrower and taper inland. Such 
inlets are called rias. The south-west coast of Ireland affords 
an example. Where the coast is parallel to the ridges, it is 
straight .'and--; unbroken except where the sea can find an entry 
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through some gap in the outermost ridge. If, however, the ridges 
have been very much dissected by erosion, the outer ones may 
form a line of long narrow islands, and the outer furrows a series 
of sounds. The east coast of the Adriatic Sea affords an examnle 
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with them live numerous shell-fish, and other limestone-secreting 
organisms. The polyps may build a fringing reef along the 
coast, or a barrier reef at the outer edge of a marine platform or 
continental shelf. Fragments of shells, coral and coral-sand are 
piled up by wind and wave on and behind the reef, so that new 
land is formed. Often a coral island takes the form of a circular 
reef partially enclosing a still lagoon. It is then called an atoll. 
The exact origin of atolls is still in dispute, but some, at least, 
have been formed on the summits of volcanoes which do not 
reach the surface of the ocean. 

Structural Regions. — An idea of the general world-distribution 
of the above described land-forms can be obtained by noting the 
areas once glaciated (Fig. 33), where ice-modelling is important, 
and by observing on the map showing the total annual rain- 
fall (Fig. 84) the areas of abundant and scanty rainfall, where 
rain-and-stream or wind action respectively predominate. To 
this must be added a study of the main structural divisions given in 
Figs. 55 and 56, which show the disposition of the rocks on which 
the modelling agencies have been or are at work. All these maps 
should be compared with the relief maps of the different regions, 
which show the surface forms resulting from the varying factors. 

On Fig. 55 only the broader structural divisions are marked. 
Two large peneplains of very ancient rock are found, one in North 
America, partly drowned by the waters of Hudson Bay, and 
one in North-West Europe in the hollow of which lies the Gulf 
of Bothnia. Unfolded rocks of various ages form the vast plains 
stretching from north to south in the Americas and in Australia, 
and from east to west in Eurasia. Tablelands of undisturbed 
rocks, generally very old, extend through Guiana, Brazil, Africa, 
Arabia, the Dekkan, and Western Australia. The lofty mountain 
systems of the world, with the great plateaus and basins which 
they enclose, correspond to the regions of most recent folding. 
They form a girdle round the Pacific Ocean, consisting of the 
western Cordillera of the two Americas, and the island loops 
which fringe Eastern Asia and Australia. Here the general 
trend of the chains is from north to south. In Central America, 
in Eurasia and in North Africa the mountains run from east to 
west, until they reach Further India, where again the north to 
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south direction is seen. Regions of block mountains, dissected 
plateaus and basins border the north Atlantic on either side, and 
extend from north to south through Eastern Asia and Australia. 
Fig. 56 shows the distribution of earthquakes, volcanoes and 
coral reefs. Active volcanoes and earthquakes may be taken 
as evidence of '■ an existing weakness or instability of the Earth's 
crust They occur chiefly, as might be expected, in those 
regions of high relief where the most recent folds and fractures 
are found. It should be noticed that the map does not bear 
out the statement that all volcanoes are near the sea. 

Soils.— Owing to the gradual disintegration of the rocks, the 
Earth's surface is almost everywhere covered with a layer of 
loose waste from a few inches to many feet deep. This waste 
is darkened by the admixture of decayed vegetable and animal 
matter (humus) and forms the soil. It may be the direct pro- 
duct of the decay of the underlying rock, or it may have been 
deposited by some agent of transport. The most fertile soils 
are those which are of mixed composition, the products of the 
waste of many different kinds of rocks ; such is usually the 
nature cf the transported soils. Hence all regions of accumula- 
tion, such as valleys, basins, flood-plains, old river-beds and old 
lake-floors are especially fertile. The till or boulder clay which 
formed the ground moraine of the ice-sheet also yields a rich soil, 
unless too encumbered with stones and boulders, but the coarser 
ice and river deposits, such as gravels, are poor. Among the 
transported soils, loess is also important. It covers wide areas 
round the margins of the arid interior of Asia, and of the regions 
once heavily glaciated. It consists of fine particles swept by 
the wind from accumulations of dry rock waste, such as exist in 
the desert regions. During the Ice Age, the inter-glacial periods 
marked by a temporary retreat of the ice were very dry, and hence 
the vast moraines were subjected to wind erosion, and yielded 
material for loess deposits. Among soils of local origin, those 
due to the weathering of limestone (which is rarely pure) are 
fertile though thin, and those derived from volcanic rocks are often 
exceedingly fertile, while infertile sandy soils are yielded by such 
rocks as sandstone and granite. In those places in the temperate 
zone which are imperfectly drained, the vegetation does not 
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completely decay, but forms a dark brown, fibrous mass called 
peat, which absorbs water like a sponge, and renders the ground 
boggy. In arid regions the soils are often exceptionally rich 
owing, among other reasons, to the fact that their soluble salts 
are not washed away as in humid regions. 

The Arun Gap. — Several of the land forms mentioned above 
are illustrated in the portion of the Ordnance Survey Map given 
in Fig. 2. The Arun river has cut a gap across the chalk South 
Downs, and has so widened its valley that the latter has a 
flat alluvium-covered floor over which the river meanders ; the 
regularity of the meanders has, however, been largely interfered 
with by the making of artificial " cuts." At North Stoke there 
is a good example of the inequality of the opposite slopes of a 
valley ; from the east a long gentle slope runs down to the alluvial 
plain, while on the opposite side there is a steep slope close under 
which the river flows. The section at this point (given in Fig. 4) 
may be compared with the section in the foreground of Fig. 46. 
An observer looking down the valley from the little hill to the 
south of the footpath leading from Bury to Amberley, would 
see a series of interlocking spurs, the best marked being the first 
three on which stand Houghton, North Stoke and South Stoke 
respectively. The chalk strata dip gently southward, and have 
been worn back to a scarped ridge (see p. 70) of which Rackham 
Hill forms part, the escarpment facing north, the dip slope 
facing south. The permeability of the chalk accounts for the dry 
valleys in the hills. It is noticeable that no villages, and very few 
farms are found high on these waterless hills, while on the other 
hand no villages are found on the perfectly level, and therefore ill- 
drained, valley floor, the sites most favoured being the lower 
slopes and spurs of the hills. The importance of this gap in 
former times as a route- way is suggested by the castles which 
guard both its northern and southern entries. 

Authorities and Books for Further Reading. 

J. A. Steers: .The Unstable Earth (Methuen). 

V. C. Finch and G. T. Trewartha : Elements of Geography (New York : McGraw- 

Hill). 

A. E. Trueman: The Scenery of England and Wales (Gollancs), 

E. de Martonne: Traite de Geographic Physique (Paris: Colin), 

P. Lake: Physical Geography (Cambridge Press). 

L, J. Wills: Physio graphical Evolution of Britain (Arnold). 

S. W. Wooldridge and R. S. Morgan: Physical Basis of Geography (Longmans). 





CHAPTER VI 


INSOLATION AND TEMPERATURE 


Light and heat, which are essential to organic life, are forms 
of energy transmitted to the Earth from the Sim by radiation. 
The Sun. sets np wave movements in the ether which travel 
with high velocity through space, reaching the Earth in about 
eight minutes. When some material object is struck by these 
waves it becomes illuminated and heated, while certain objects, 
e.g. a photographic plate or the green parts of plants, undergo 
chemical changes. When a body is heated> it may either simply 
undergo a change of state (e.g. liquefy, or evaporate), but more 
generally its temperature rises. The temperature changes 
brought about by the radiant heat from the Sun are among the 
chief causes of the variations in weather and climate over the 
globe. - 

Distribution of Insolation. — The name insolation is given to 
the radiant energy emitted by the Sun. The distribution of 
insolation upon different parts of the surface of the globe varies 
considerably (see Fig. 57). This may be seen by imagining 
bundles of rays of equal dimensions [X, Y and Z) ; these fall on 
areas indicated by the shading at ah, al/, and a n l/ respectively, 
and the diagram shows that these areas increase towards the 
poles, so that the same amount of insolation is spread over 
larger and larger areas as the Sun’s rays strike the Earth more 
obliquely, and thus the amount received on each square centi- 
metre of the surface diminishes. This diagram shows the .Earth 
and Sun at the equinoxes, and similar diagrams constructed for 
tire summer and winter solstices (cf. Figs. 16 and 17) would show 
how the distribution of insolation varies with latitude at these 
seasons. All these figures would show the angle of incidence of 
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the Sun’s rays at noon, but owing to the Earth’s rotation this 
angle will vary through the day from zero at sunrise and sun- 
set to its maximum noon-tide value (see Figs. 18, 19 and 20). 
Hence the amount of insolation varies from hour to hour during 
the day, and since it is measured by the quantity of heat received 
at the surface per minute, .it is necessary to take into account 
the length of time that the Sun is above the horizon. At the 
equinoxes this is twelve hours all over the globe, but towards 



Fu;. 57. Distribution of Insolation ov6r the Globe. 
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particles, such as those of water and dust, present m the air. 
A consideration of Fig. 57 shows that a ray ON, falling obliquely, 
passes through a greater thickness of atmosphere than a ray 
VE falling vertically ; moreover, the oblique ray passes through 
a much greater proportion of the lower atmosphere (dotted) than 
the vertical ray, and it is the lower atmosphere which, being 
denser and more impure, has the greater absorbing power. As a 
result, the amount of insolation reaching the Earth’s surface 
diminishes, at first slowly, and then more rapidly as the oblique- 
ness of the rays increases. 


N.90” 60' 20" o'" 30’ CO’ 90” S. 

tat. Lat. 

Fig. 58 . — Seasonal Distribution of Insolation at Different Latitudes. 

Fig. 58 shows graphically the amount of insolation received 
at different latitudes during the four periods, (a) December- 
January-FebraaryJ (c) March- April-May, (d) June- July- August, 
and (b) September-October-Novcmber. The greatest amount 
(where the curves are highest) is received at about 30° N. in the 
northern summer, and at about 30 0 S. in the southern summer; 
the least amount is received near the north and south poles 
where for part of the year the Sun remains below the horizon. 
The most uniform conditions through the year are found near 

1 Note that this period is marked “ winter *’ in the part of the graph 
referring to the northern hemisphere, and “ summer ” in the part referring 
to the southern hemisphere ; and that similar changes of season are 
marked against the other curves. 
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the equator, where the curves for all seasons are close together, 
while the most varied conditions are found at^ latitudes 50° N. 
and S., where the summer and winter curves are farthest apart. 

Near the equator the greatest insolation occurs at the season 
of the equinoxes (compare Fig. 18} , while elsewhere it occurs in 
the season of the summer solstice (compare Fig. 19). 

The Zones. — Owing to the importance of the relation between 
the Arctic and Antarctic circles and the tropics on the one hand, 
and the distribution of insolation on the other, these parallels 
of latitude are used to divide the globe into climatic zones. 
Between the north and south tropics lies the Torrid Zone, where 
every place has vertical insolation twice a year (see p. 36), and 
where the longest day is only 13J hours ; between the tropics 
and the circles lie the north and south Temperate Zones where 
there is never vertical insolation, and where the difference 
between the lengths of the summer and winter days is increasingly 
great ; between the circles and the poles lie the Frigid Zones 
where the long “ days ” last from twenty-four hours to six months 
(see p. 30}, and where the altitude of the Sun is never great 
(see Fig. 20). A reference once more to Fig. 58 shows that in 
the Torrid Zone the amount of insolation is uniformly great, in 
the Temperate Zone the amount varies considerably with the 
seasons, while in the Frigid Zone the amount is never great, and 
the seasonal variations are moderate. 

The Temperature of the Earth’s Surface. — The general effect 
of Insolation is to raise the temperature of the body upon which 
the rays fall, but the Earth’s surface is composed of two elements, 
land and water, which re-act very differently to heat. If equal 
volumes of land and water with equal surfaces could be exposed 
to exactly the same insolation, the temperature of the land 
would be raised 1*7° C., while that of the water was raised i° C. 
This may be otherwise expressed by saying that the land would 
be heated more rapidly and to a higher temperature than the 
water. Other factors intensify this contrast between land and 
water : solar radiations cannot penetrate the solid land, so that 
all the heat is used to raise the temperature of a thin surface 
layer, while the more transparent water is heated to a greater 
depth ; the mobility of the water results in fresh particles 
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being constantly exposed to the rays; finally, some of the 
heat is expended in evaporating the water and not in raising its 
temperature. 

Temperature conditions do not depend only upon the quantity 
of heat received ; they are due to the balance between this and 
the heat lost by radiation from the Earth's surface. Whereas 
insolation can only proceed while the Sun is above the horizon, 
the loss of heat by terrestrial radiation is continuous throughout 
the twenty-four hours. So long as the quantity of heat lost by 
radiation exceeds the quantity received by insolation the tempera- 
ture falls, while when the insolation is the greater the temperature 
rises. Thus the minimum temperature for the day may occur 
some hours after sunrise, because the feeble insolation from 
the early morning Sun is not sufficient to balance the radiation, 
while the maximum temperature may occur some hours after 
noon, because although the insolation is decreasing, it is still 
in excess of the radiation. In the sarnie way during win tfer in 
high latitudes the radiation of the whole of the twenty-four hours 
constantly exceeds the insolation of the short hours of daylight, 
so that the temperature falls until about January, while in the 
summer the insolation constantly exceeds the radiation, and 
the temperature continues to rise until about July. 1 Since, 
however, the Earth as a whole gets neither hotter nor colder 
as the years go on, the mean annual radiation must just balance 
the mean annual insolation. 

Terrestrial radiation, like insolation, is checked by the 
presence of water and dust particles in the air, so that it is less 
on a cloudy night than on a clear night. 

just as the same amount of insolation causes a slower and 
smaller rise of temperature in a water surface than in a land 
surface, so the same amount of radiation causes a smaller fall of 
temperature. In other words, water cools more slowly and to 
a less extent than a land surface under the same conditions. 

1 Thus in Britain, January is usually the coldest month, although the 
Sun has its lowest noon altitude and shortest course in December ; similarly, 
July and. not June is usually the hottest month. For the same reason, 
the temperatures of January and July are generally taken in studying 
seasonal changes over the World as a whole. 
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The slow cooling and heating of a water surface, and the 
rapid cooling and heating of a land surface, have very important 
consequences. The daily and seasonal changes of a water surface 
are comparatively slight ; those of a land surface are well marked. 
A water surface is cool in summer relatively to a neighbouring 
land surface, while in winter it is relatively warm ; this is 
especially the case in high latitudes where the difference in the 
amount of insolation in summer and winter is well marked, but in 
equatorial regions where the insolation is uniformly high through 
the year, the land is always warmer than the sea during the day. 

Temperature of the Air. — So far the temperature of the Earth's 
surface itself has been considered, but the temperature of the 
lower atmosphere is of far more importance to plants, animals 
and man. 

The absorption of radiant energy which takes place as the 
Sun’s rays pass through the atmosphere does not appreciably 
raise the air temperature, so that the upper atmosphere is 
permanently cold while the lower atmosphere obtains its heat from 
the Earth's surface. The method by which the air is heated 
is as follows. The layer of air in contact with the surface 
becomes heated by conduction, and as this results in it becoming 
lighter than the surrounding air, it is displaced upwards by 
the latter ; then fresh particles come in contact with the Earth, 
to be warmed and displaced in their turn. Moreover, the warm 
particles as they move upwards lose part of their heat to neigh- 
bouring colder particles, and thus by degrees a thick layer of air 
is warmed. The method of cooling is slightly different. The 
lower layers of air lose heat by conduction to the cold surface, 
but as this fall of temperature makes them heavier, they do not 
move away. The higher layers lose heat by radiation to the cold 
earth, and to a less extent by radiation into space. Thus both 
heating and cooling take place gradually, the lowest layers of 
air being first affected, and then by degrees the higher. It 
follows that at night the upper air is frequently warmer than the 
lower ; this is known as " inversion of temperature.” 

The statements made with regard to the amount of insolation 
at different latitudes (p. 84), and to the temperature relations 
of land and water surfaces, may now be applied to the temperature 
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of the air. The air in equatorial regions is uniformly hot through 
the year. In temperate regions hot summers alternate with 
cold winters, but over the oceans the summers are relatively 
cool, and the winters relatively warm ; also the daily changes 
over the ocean are jiss than those over the land. In the Frigid 
Zone the air is very cold in winter, and cold or cool in summer. 
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The chief factors other than the amount of insolation which 
help to determine temperature are : (1) cloudiness ; (2) winds ; 
(3) ocean currents. Clouds, which are a mass of tiny drops of 
water (or sometimes particles of ice), check both insolation and 
radiation, so that a cloudy day is cool and a cloudy night warm. 
Winds have a varying effect according to their place of origin ; 
thus a sea-breeze may be warm in winter and cool in summer, 
and a land-wind hot in summer and cold in winter. 

The direction of the prevailing wind is very important, 
especially in high latitudes where great seasonal temperature 
variations are the rule. For example, a sea-board which has 
prevailing on-shore winds will reflect the characteristic tempera- 
ture changes of the ocean, as in the case of Valentia, while 
a sea-board with a prevailing off-shore wind will reflect the 
characteristic temperature changes of the land to the windward 
side, which will only be slightly modified by the neighbourhood 
of the sea. 

The influence o f ocean-currents is indirect: they bring cold 
water from higher latitudes or warm water from lower latitudes, 
and the altered temperature of the water surface affects the air 
above ; hence the winds which blow from the area affected are 
exceptionally cool or warm as the case may be. 

Temperature and Altitude. — It has already been explained 
(p. 87) how the heated surface of the Earth gradually raises 
the air temperature at higher and higher levels, but in spite of 
the constant ascent of the warmed air the temperature decreases 
rapidly with altitude. This is because the air as it rises becomes 
rarefied, i.e. expands, and the expansion is accompanied, by a 
definite fall of temperature. It is calculated that pure dry air 
would cool i° F. for every 180 feet of ascent, or i° C. for eveiy: 
100 metres. This, however, is a theoretical calculation which 
does not correspond with rates of cooling actually observed, for 
there are always some disturbing elements, such as the existence 
of water vapour which retards the rate of cooling, as explained 
later in Chapter VIII. 

In the case of elevated land surfaces, such as plateaus or 
mountains, other factors must be considered. If the surface is, 
for example, 3,000 feet above sea-level, the thickness of atmo- 
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sphere through which the Sun’s rays pass is so much the less, 
moreover the’ air at this elevation is more free from dust and 
cloud and is less dense than the lower air ; hence the amount 
of insolation reaching- the surface is much greater than at sea- 
ievd. On the other hand the radiation from the surface is more 
rapid for exactly the same reasons, and this is continuous through- 
out the twenty-four hours. Yet another factor influences 
radiation from the surface, for this proceeds more rapidly if the 
air is free from invisible water- vapour and from carbon dioxide, 
and the upper air is poorer in these gases than the lower air. 
Hence on the average the temperature of the air on elevated 
surfaces is lower than at sea-level. 

It is, therefore, clear that, owing to the complicated set of 
conditions upon which tile air temperature depends, the actual 
variations with altitude differ from night to day, and from season 
to season, but numerous observations give as an average value a 
lowering of 1° F. with every 300 feet above sea-level, or of 0‘6° C. 
for every 100 metres. 

Temperature Maps, — Owing to the diversity of relief over the 
Earth’s surface, a map showing the actual temperature conditions 



is very complicated. It is usual to make use of the average 
figures given above to eliminate the effect of altitude upon 
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temperature, and all observations are mapped as though the 
station were at sea-level. For example, if the reading for a station 
600 feet above sea-level is 50° F., it is mapped as 52 0 F. Lines 
joining places with an equal temperature are called isotherms ; 
thus the isotherm marked 50° F. (io° C.) passes through all places 
which have that temperature after reduction. Fig, 60 shows the 
isothermal map of the World (observations reduced to . sea-level) 
for October. Between the tropics the temperatures are almost 
everywhere above 70 0 F. (21 0 C), and over the lands they are 
above 8o° F. (26’6° C.). Beyond the tropical belts, the tempera- 
ture diminishes fairly regularly towards the north and south poles, 
the isotherm of 50° F. (io° C.) following roughly parallels 45 0 N. 
and S., the isotherm of 30° F. (— 1° C.) following roughly parallels 
6o° N. and S. 

January Isotherms. — Fig. 61 shows the isotherms for January. 
The hot belt (over 20 0 C.) has moved southward with the belt 
of maximum insolation, as it is summer in the southern hemi- 
sphere. The highest temperatures (over 30° C.) are found in the 
interiors of the southern land masses, for the temperature of the 
land rises rapidly with the increased insolation. On the other 
hand, the ocean temperatures between the tropics have changed 
but little since October. In the northern hemisphere the equator- 
ward bending of the isotherms over Western America and 
Western Europe shows that the land is colder than the sea as it 
is winter in these latitudes, while in the southern hemisphere 
the isotherms bend pole-wards over the land, showing that here 
the land is warmer than the sea. The coldest part of the world 
is in the north of Siberia, where there is an area below — 40 0 C. 
(the " cold pole ”). In the great land mass of Asia, the isotherm 
of o° C. reaches within 35° of the equator, while the same isotherm 
in the Norway Sea is within 20° of the pole. 

July Isotherms. — Fig. 62 shows the isotherms for July. The 
hot belt (over 20° C.) has moved northward with the belt of 
maximum insolation, as it is summer in the northern hemisphere. 
The hottest areas are the interiors of the northern land masses 
where the temperatures are over 30° C. The isotherm of 20° C, 
goes farthest north over the great land mass of Asia, where it 
reaches within 30° of the pole. The pole-ward bending of the 
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Fig. 6r. — -Mean Sea-level Temperatures for January (after Hann), 
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Fig. 62. — Mean Sea level Temperatures for July (after Hann), 
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isotherms over the northern land masses shows that the land is 
hotter than the sea in the same latitudes. The equator-ward 
bending of the isotherms round Lake Baikal and the Great Lakes 
of North America shows the cooling effect of these areas of 
water. 

Annual Range of Temperature. — Fig. 63 shows for all parts 
of the world the difference between the mean temperature of 
the hottest month and that of the coldest month ; this difference 
is known as the mean annual range of temperature. Where 
the mean annual range of temperature (i.e. the amount of the 
change experienced as between the hottest and coldest months 
at a place) is above 20° C. (36° F.) the climate may be said to be 
extreme ; where it is below 15 0 C. (27 0 F.) the climate may be 
said to be equable. Thus in July the north of France has a 
temperature of about 20° C. (see Fig. 62) ; in January the mean 
temperature is about 5 0 C. (see Fig. 61) ; the mean annual range 
is therefore 15 0 (see Fig. 63), and the climate is therefore not 
extreme ; were the range less it would be distinctly equable. 
The range over the seas and the lands near the equator is very 
small, because here the amount of insolation is very uniform 
through the year (see p. 84). It increases towards the interiors 
of the tropical land masses, as the land temperatures reflect the 
changes of insolation more rapidly than the oceans. It is very 
great in the land masses of high latitudes because here the 
seasonal difference in the amount of insolation is also great. 
The immense continent of Asia shows greater ranges than the 
smaller continent of America, because the interior of Asia is 
more remote from the moderating influences of ocean winds. 

For li'd of A KfhontUs and books for further reading see bibliography at 



CHAPTER VII 

ATMOSPHERIC PRESSURE AND WINDS 

The temperature changes of the air discussed in the previous 
chapter are accompanied by changes of volume. When air is 
heated it expands, when it is cooled it contracts ; it is upon 
these properties that the atmospheric circulation depends. If 
a quantity of air is introduced into a collapsible balloon, the 
walls of the balloon are distended until the air occupies a definite 
volume. The force which keeps the walls distended must be 
exerted by the air, which is pressing them outwards in all 
directions ; it may be termed the elastic force of the air. Air 
may be likened to a spiral spring ; if it is compressed its elastic 
force is increased. : Since .air has weight, the upper layers of the 
atmosphere must compress the lower, and so increase their elastic 
force. Consider a very small portion of air at rest : all the 
forces acting upon it . must balance one another, for if not, it 
would move. Its elastic force acts outward in all directions, 
and since the air does not move upwards, this force must just 
be balanced by a force acting downwards, namely the weight 
of the air above it. Hence the weight of the column of air 
above any particular level in the atmosphere may be taken as 
the measure of the elastic force exerted by the air in that level. 

The term atmospheric pressure is usually employed rather 
than elastic force; it is measured by means of a barometer. 
This instrument consists essentially of a glass tube, closed at 
one end, which is completely filled with mercury, then inverted, 
and the open end plunged into a cup of mercury. Part of the 
mercury runs from the tube into the cup, and a column some 
thirty inches high remains ; at the top of the tube a vacuum 
is formed. In Fig. 64, AB is a horizontal mercury surface, 
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Since it is at rest all the vertical forces acting on it must be 
equal. These are the weight of the atmosphere outside the 
tube, and the weight of the mercury column h inside the 
tube. If the weight of the atmosphere increases, more 
mercury will be pressed up the tube, until the weight 
of the mercury again balances that of the air. If p- 
the weight of the atmosphere decreases, mercury | 

will flow down from the tube until the balance is I 

Thus the height of the mercury | 


again restored. 

column can be taken as the indication of the weight of 
the super-incumbent atmosphere at any point, and 
this is equal to the elastic force or pressure of the 
atmosphere at that point. Thirty inches or 760 mm. 

(1,013 millibars) is a normal pressure ; figures above 
this value may be termed “high,” those below it 
“low.” 

Pressure and Altitude. — It is clear that the atmospheric 
pressure must decrease with altitude, but the rate of decrease 
cannot be represented by a simple arithmetical progression. 
If a barometer is carried from sea-level to a height of some 
thousands of feet, the mercury column will fall for two reasons : 
the height of the column of air above the mercury in the cup is 
diminished, and at the same time the air that forms this column 
is rarefied. The barometer will fall an inch if carried from sea- 
level to an altitude of 910 feet, but to cause it to fall another 
inch it must be carried more than 910 feet higher. At an altitude 
of 9,330 feet it must be carried up a further 1,220 feet before 
it falls an additional inch, that is to say that a column 1,220 
feet high of the rarer air at these high altitudes just balances a 
column 910 feet high of the denser air at sea-level. At an 
altitude of about 16,000 feet the pressure is about half that at 
sea-level; the rarefied air is insufficient for human needs, and 
mountain sickness (headache, nausea, dizziness, difficult breathing) 
is the result. Many people suffer from mountain sickness at 
still lower levels, so that, apart from other considerations, 
the loftier plateaus and mountains of the world can never be 
inhabited. 

Temperature and Pressure. — Differences of pressure at the 


Fig. 64. 
Principle of 
the 

Barometer. 



which the pressure is (say) p inches. In a higher plane, A BCD, 
the pressure is less and maybe represented as (p—a) inches), 
sufficient to balance the weight of the air above that plane. If 
the portion of the surface NO is maintained at a higher tempera- 
ture than the portions MN and OP, the air above it will become 
heated and expand. The air which occupied the column BOON 

now occupies the column B'C'ON, 

. ■ ; and some of the air formerly 

below the level BC lias been 

SU; ll lifted above it ; this increases 

* > the weight of air upon BC, so 

A , — . kQff — Bjfrghj — ° that the pressure on this plane 
f v ; '■ becomes greater, (say) (p —a)~pb 

inches. The pressure on AB and 
CD remains unchanged, and is 
(p—a) inches; 

BC, pressing outwards with a 
▼ 4- force {p— a)A~b inches, and 

> Lo % resisted only by a force (p—a) 

f*r“CoT3 n Hot o Cold p inches, moves outwards as shown 

Fig. 65.— Diagram showing the by the arrows. 1 This movement 

Prlsirc andAk-cu^Xg). Ure ' a * ter ? the P ressures at the surface 

A BCD . Air has been removed 

from above NO, so that the pressure is now less, (say) (p c) 

inches. Air lias accumulated above MN and OP, so that the 

air here is made denser and its pressure may be represented as 
(ppd) inches. Hence the cooler and denser air flows inwards 
towards the low pressure area, and forces the heated air upwards, 
as shown by the arrows. As long as the supply of heat is main- 
tained, the air in the central column will move upwards and 

1 Note that the words “ High ” and “ Low ” in the diagram refer to 
the relative pressures in one plane only ; thus, in Fig. 65 " High ” in the 
upper part of the central column indicates a pressure greater than that on 
either side, but less than that at the surface beneath, although this latter 
pressure is marked " Low.” 
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outwards, while the air in the side columns will be compressed, 
settle down, and move inwards. In this way a complete system 
of what are termed convection currents is set up. The reverse 
rase of a column of air maintained at a lower temperature than its 
surroundings is shown in Fig. 66. The cold air contracts so that 
the column BCON occupies the new volume B'C'ON. Some of 
the air which before rested on BC is now below it so that the 
pressure (/*--<?) inches on BC is reduced to (p—a) — h inches. 
The pressure on AB and CD is still (fi — a) inches, so that the 
air here moves inwards as shown 
by the arrows. This increases the 
pressure on NO, while diminishing 
that on MN and OP, hence at 
the surface there is ail outflow of 

air from the cold area.. In die — — 5 

central column the low tempera- -*■ < — - 

ture and the compression due to ^ 

inflow of air above cause a general 
down settling, while in the side 
columns the removal of air above 
and the outflow of air along the * 

surface from the central portion ?=$ w 

cause a general uplift. Thus again M ^ arm N Coid 0 Warm'-P 
a complete circulation is estab- Fl f • . 6f> - — diagram showing re- 

t- i i i • i • i i. i lation between Temperature, 

hslwd winch. IS kept up as long as Pressure and Air-Currents (II). 

the temperature difference which 

caused it is maintained. To summarise the above results : 
Wherever a region, large nr small, has its temperature maintained 
ubme or below that ol neighbouring regions, definite pressure 
changes and air movements result. In a region of high tempera- 
ture, a low pressure is developed, accompanied by inflowing winds 
at the surface and an upward drift above the centre of low 
pressure. In a. region of low temperature a high pressure is 
developed, accompanied by outflowing winds at the surface, fed 
by a down settling in the area of high pressure. The rising 
currents in the heated areas are termed convection currents. 

Distribution of Pressure over the World.— Applying these prin- 
ciples to the World distribution of temperature and pressure, it 
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lation between Temperature, 
Pressure and Air-Currents (II). 
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follows that since the temperature diminishes from the equatorial 
belt towards the poles, the pressure should increase in the same 
direction. In the lower atmosphere the air should flow from 
the poles towards the equator, while in the upper atmosphere 
this direction should be reversed. Fig. 67 shows the sea-level 
pressures for October. A low pressure belt corresponds to the 
equatorial hot belt, and the pressure increases pole-wards as far as 
latitudes 3o°~qo° north and south, but here the belt of maximum 
pressure is found, for in yet higher latitudes the pressure once 


Fig, 67. — Mean Sea-level Pressures for October (after Buchan). [The Figures 

denote inches.] 


more diminishes. The distribution of temperature fails to account 
for the highest pressure being in middle latitudes instead of 
around the polos. Moreover, observation shows that the winds 
blow, not directly from the high pressure towards the low 
pressure areas as the above explanation suggests, but obliquely, 
the expected north winds becoming north-east, south winds 
south-east, and so on. 

Effect of the Earth's Rotation. — To account for these 
difficulties a new factor has to be considered, namely the Earth’s 
rotation. Ail moving bodies are possessed of the property of 
inertia, that is to say they offer resistance to any change in the 
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direction or velocity of their motion. Hence a wind once set 
m motion tends to keep moving in the same direction although 
the Earth rotates beneath it ; compared therefore to the Earth's 
surface a wind appears to change its direction . 1 

Ihc Earth rotates from west to east, and a person situated 
above the north pole would have the northern hemisphere rotating 
to his left ; compared with the Earth, therefore, a wind moving 
over the northern hemisphere is deflected to the right. Similarly, 
a person situated above the south pole would have the southern 
hemisphere rotating to his right (as a globe will demonstrate), 
and, compared with the Earth, a wind moving over the southern 
hemisphere is deflected to the left. 



1 ■■ . . ' ii* ■ ■■ ■ 

Fig. 68. The Planetary Winds. (I) Surface Winds— The N.E. and S.E 
and the Westerlies. (II) Winds of Upper Atmosphere. 


Trades 


Thus any wind in the northern hemisphere shows a deflection 
to the right of the path which it would take if the Earth were 
at rest, while any wind in the southern hemisphere shows a 
deflection to the left. At the equator itself there is no deflection, 
and tlie amount of the deflection increases as the poles are 
approached. It also increases as the frictional resistance 


UhMvmd raay be compared with Foucault’s pendulum (see p. 17) 

to kLnme oS P / t; I direction unchan 8® d just as the pendulum tends 
W Uh l rT « SWmg unchan S ed > the Earth twists away 

beneath it. The effect is quite independent of the original direction of 

the wind (i.e. whether from the north, south, east or west) just as the 

— of the P end ulum is independent of the direction in 
winch it is set swinging. 
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offered to the movement of the particles decreases. The only 
steadily moving bodies on the Earth’s surface are water and 
air ; in the case of the water the frictional resistance between 
the moving layers is so great that the deflection is small, in the 
case of air where the friction is much less, the deflection is 
considerable. 

Taking this new factor into account, the effect of the pressure 
differences set up in the upper atmosphere, owing to the expansion 
of air above die equator and the contraction at the poles, may 
be considered. They should lead to strong winds blowing pole- 
wards at a high level, causing an accumulation of air and a high 
pressure at the poles. But these upper air currents are deflected 
as are any other winds, and since there is but little friction in the 
upper air (which is rarer than the lower air) the amount of 
deflection is very great {see Fig. 68 II). 'Between 30° and 40° N. 
and S. lat. the direction of movement becomes nearly due east, 
so that the pole- ward component almost disappears and the air 
moves from west to east round the poles. As a result the upper 
air moving away from the equator tends to get massed in these 
latitudes, and so produces at the surface high pressure belts, 
while in higher latitudes the surface pressure is relatively low, 
because the circum -polar movement tends to reduce the amount 
of air near the centre of the swirls, as in a basin of water a swirl 
reduces the amount of water in the centre ; thus the distribution 
of pressure in October is explained. At the surface the air moves 
away from the high pressure belt both equator-wards and pole- 
wards ; the resultant winds at the surface are shown in Fig. 68 (I). 

Planetary Winds. — The equatorial low pressure belt is a 
region of upward drift with calms at the surface ; this belt is 
known as the doldrums. The high pressure belt is a region of 
down settling air and surface calms ; this belt is known as the 
horse latitudes. Between the horse latitudes and the doldrums 
blow the steady trade winds which move toward the equator, 
and being deflected to the right in the northern hemisphere and 
to the left in the southern hemisphere are respectively NE. and 
SE. winds. Beyond the horse latitudes lie the belts of winds 
known as the stormy u westerlies " ; these winds tend to blow 
pole-wards, but owing to the deflection are from the SW. and W. 
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in the northern hemisphere, from the NW. and W. in the southern 
hemisphere. This whole system of wind and pressure belts shifts 
northwards and southwards in harmony with the movements of 
the hot equatorial belt to which it is in the first instance due. A 
similar system, determined by the distribution of insolation, would 
be set up on any rotating planet having an atmosphere. Hence 
the name planetary winds is given to this general circulation. 

Monsoon Winds. — The regularity of the planetary wind 
system is destroyed by the temperature: differences between land 

b - 


Relatively 
High Temperature 
and Low Pressure 


Relatively 
Low Temperature 
and High Pressure 
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Fig. 69. — Scheme of Monsoon Surface Winds, [a) Summer Monsoon in the 
Northern Hemisphere, (fe) Winter Monsoon in the Southern Hemisphere. 

and water. The lands in summer are warmer than the seas, 
and hence become areas of relatively low pressure, while in 
winter they are colder than the seas, and become areas of 
relatively high pressure. Wherever these temperature and 
pressure differences are sufficiently strongly marked, the normal 
planetary winds are replaced by monsoon winds which in summer 
blow landwards towards the low pressure areas, and in winter are 
reversed and blow seawards away from the high pressure areas. 
Fig. 69 shows schematically the direction of these winds on 
the different coasts of a land mass, taking into account the 
deflections due to the Earth’s rotation, 

Pressure Gradients. — -The strength of the wind blowing 
between two points is proportional to the difference of pressure 
between them ; when this is great the wind is strong and steady, 
but when it is small the wind is light and variable, easily altered 
by such slight causes as relief or local temperature changes. 
Pressures, like temperatures, are reduced to sea-level before they 
are mapped, and hence the maps show the actual conditions 
only over the oceans and lowlands. The lines of equal pressure 
are called isobars. When they lie close together a rapid change of 
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pressure from point to point at right angles to the isobars h 
indicated, and the gradient is said to be steep (cf. contour lines) • 
when they lie far apart the gradient indicated is slight. ' 

With a steep gradient, the winds tend to blow parallel with 
the isobars only slightly inclining down the gradient, this hems 
due to the Earth s rotation. The result is that an observer with 


Fig. 70. Wind and Pressure Gradient : Southern Hemispnere. 

Ins back to the wind has the lower pressure on his left a state 
ment known as Buys Ballot's Law: in the southern hemispte 
the lower pressure is on the observer’s right. Fig 7o shows a 

I'nXed rarvfr T? ° f ^ ° f ™ ddle iati * udes ' namely 
“ 1 There ,s a gradient towards a low pressure 

of New Zealand. } * hlgh pressure eas t 

Pressure and Winds in January.— In Fig 71 the nlanefa™ 

TfS 1s r can T d WCSterly f “ d WtS Sh °"’ n ^grammatically 

Sou h Indian oJ’° ° Ver the Atlantic - and 

u -i ~ n f 1£tn 0ceans - In the southern hemisphere the westerly 

th^low* fom continuous belt round the globe, but in the northern 
temperature of the land masses interferes with the 

oTS"? 6 iS ° barS ' E* ° Val bW P— --sari formed 

, hC ™ dS How obli< l ue ly « towards 

o tte 4 Sk and elr 6 t n y ^‘“y w “ ds f ™nd 
he contfoentsT „?f S 6 ” (mdudin e the ™stem margins of 

of winds are found to the west 

mem (mcludmg the eastern margins of the continents). To 
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the north of these low pressure areas north-easterly winds blow 
out from the polar regions, and the few observations made 
in the south polar seas seem to show that here also, beyond 
the belt of the westerlies and north-westerlies there are south- 
easterly winds blowing out from the Antarctic Continent. A 
winter monsoon system is found in Asia, which is a centre of 
high pressure and outflowing winds, while a summer monsoon 
system is found in Northern Australia, which is a centre of low 
pressure and inflowing winds. The pressure and wind directions 
agree with Buys Ballot’s Law, and it is noticeable that the 
deflection due to rotation is greatest in higher latitudes where the 
winds blow almost parallel to the isobars. The steep gradients 
in North-east Asia make the northerly and north-westerly 
monsoon winds stronger than the north-east monsoon which 
blows from Southern Asia. Over North America the cold weather 
high pressure is less marked, but it is sufficient to cause an out- 
flow of air from Canada which joins the south-westerly system 
over the North Atlantic. 

Pressure and Winds in July. — Fig. 72 shows the conditions 
for July. The equatorial low pressure belt across the Atlantic 
and Pacific Oceans has shifted several degrees northward in 
harmony with the northward movement of the equatorial hot 
belt. A comparison with the January map shows that the trade 
and westerly wind belts have also moved towards the north. 
In the northern hemisphere owing to the interference of the land 
masses the westerly winds which blow out from the northern 
margins of the high pressure areas (lats. 3o°-4o° N.) are only well 
marked over the Atlantic Ocean, with Eastern Canada and 
Europe, and over the eastern part of the Pacific Ocean. The 
monsoon systems over Asia and Australia are now reversed. 
Northern India and Persia form the centre of a low pressure system, 
and over the whole of Asia the pressure is low relatively to that 
over the surrounding seas, so that the winds blow obliquely ' 
towards the land ; they are strongest in the south (the south-west 
monsoon) where the gradients are steepest. These winds are 
largely fed from the high pressure area of the Southern Indian 
Ocean and from Australia, which now has its winter conditions 
of high pressure and (in the north) out-flowing winds. 
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-Pressure and Winds for July (after Hann and the Deutsche 








73 .~H.yc, ones and Anticyclones over the North Atlantic, March 15. 

d«re” s Zr a T n H tiCyC '° neS ' tlle low systems as cyclones < 

dcpressi° n ^ The accompanying wind directions are in accordant 

it Buys Ballot s Law (p. 104) . The chart for March 1 5 (Fig r- 
snows a well-developed cyclone to the west of the Great Lake* 
and another in mid-Atlantic; one anticyclon reste ter th 

c N S rth AmeriCa ’ Whi ’ e a " ^Targ 

toch 16 fFi/LTth' 3Uth ' westera Eur °P«- On the chart fo 
have shHted fheill C “ be rec0 ^d, but the' 

fet aio V hi rt T S ’ *? Sh °™ by the dotted &*. and ft 
wardTrte Art 'r A T nc “ cydone has »»ved north-east 
’ h Alkntlc c y clone northwards, and the America! 


108 WORLD GEOGRAPHY 

Cyclones and Anticyclones.— In the regions of the stormy 
westerlies the wind directions are much less constant than in 
the trade wind belts. This is because the daily pressure con- 
ditions often differ very widely from the averages shown on the 
monthly maps. Instead of a uniform fall of pressure over the 
North Atlantic from a high pressure centre at about latitude 
30 N. to a low pressure centre at about latitude 60 °N the 
distribution of pressure is of the type shown in Fig. 73 , resembling 
that shown for Australia m Fig. 70. The high pressure systems 
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anticyclone eastwards, while the European anticyclone has 
become less well defined. On two subsequent days the systems 
moved eastwards, as shown by the dotted lines; and arrow heads. 
These charts are typical of the pressure conditions found in both 
northern and southern hemispheres in the belts of the stormy 
westerlies ; a series of cyclones and anticyclones pass in procession 
from west to east, altering their shapes, but preserving their 
identity for days together. Their: passage is necessarily accom- 
panied by a series of changes in the wind direction. This point 



Fig. 74.— Cyclones and Anticyclones over the North Atlantic, March 16. 


js illustrated in Fig. 75, which shows a cyclone in the northern 
hemisphere moving from west to east as the large arrow indicates. 
A station which lies in the track of the southern portion of the 
cydone at first is in that part of the cyclone marked a ; later it 
will be in the part marked b as the cyclone passes, and still later 
will be m the part marked c. It will, therefore, experience in 
succession the veering winds shown at a, b, and e, namely, 
southerly, south-westerly and westerly winds. A station which 
ies m the track of the centre of the cyclone will have south- 
easterly winds (d), followed by a period of calm as the centre («) 
of the cyclone passes, and then by a sudden change to north- 
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westerly winds (/}, A station tying in the track of the northern 
portion of the cyclone will have in succession easterly, north- 
easterly and northerly winds (g, h and i). The wind is backing. 
i.t is thus passible to tell by the wind changes whether the cyclone 
U passing to the north or to the south of a station, or directly 
.across; it..,.. ■■..'■..•.■'■L 

Chances of temperature accompany the wind changes, 
according to the general rule that winds from higher latitudes are 
cold, those from lower latitudes warm, while winds from the 

; d sea are cool in summer, warm 

1 ; ( in winter, and winds from the 

y jr *, p land are hot in summer, cold 

* n w i r dcr, A cyclone in the 
' If if southern hemisphere is accom- 

'j|' 4 l _ VC ' , 1 j panied by a different series of 

\ fy / 1 winds, since the deviation due to 

%. * ' j ' the Earth’s rotation is towards 
'V / the left. These changes may be 

r “ seen by examining Fig. 70. 

A study of the isobars in 
Figs. 70 and 75 shows that the 
barometer falls as the cyclonic 
depression approaches, and rises 
once the centre of the depression is passed. It rises as an anti- 
cyclone approaches or spreadsiCVV'b . d 

Fig, 74 illustrates an important point of difference between 
the pressure distribution in a cyclone and an anticyclone 
respectively. In the former the gradients towards the centre 
are usually steep, in the latter the gradients away from the centre 
are slight. Hence the outflowing winds from the high pressure 
system are light, while the winds associated with the low pressure 
system are generally strong. Anticyclones are also more sluggish 
in their movements than cyclones, and sometimes remain in the 
same position for days and even week's. The weather changes 
accompanying cyclones and anticylones will be described in a 
later section. It will be clear that since (as Figs. 73 and 74 show) 
the cyclones and anticyclones are constantly moving and changing 
their shape, the path of an air current during the course of 
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several hours or days is very complicated. All depends on the 
relative velocity of the winds as compared with the rate of move 
ment of the system as a whole. Air in the north-west quadrant 
frequently gets “ left behind ” and cast out of the system, while 
air that would blow across the front of a stationary depression 
actually reaches the calm centre and disappears as a surface 
current, being deflected upwards. It occurs also that currents 
hom different directions may meet, mid then the warmer and 
lighter one will ascend and flow over the colder and heavier. This 
usually happens in the front and to the left of the cyclone path. 

Pievailing Winds and. Mean Temperature. — A comparison 
of the wind and temperature maps for January and for July 
respectively shows the importance of the wind direction in 
higher latitudes. In the January maps it is clear, for example, 
that the strong, warm, south-westerly winds of the North Atlantic 
have helped to push the position of the isotherm of o° C. north- 
wards, while the northerly monsoon of temperate Eastern Asia 
accounts for the fact that here even on the coast the same isotherm 
is considerably south of latitude 40° N. Similarly in the July 
maps, the fact that the western margin of temperate North 
America has a temperature of less than 20° C. is seen to be partly 
due to the cool westerly winds from the ocean, while near the 
eastern ^margin of Asia the same isotherm bends from 60 0 N. 

to 40° ,\. as it approaches the coast where the monsoon wind is 
blowing in from the ocean. 

Mountain ranges, too, by cutting off the winds from certain 
qimrtors, have an important effect upon the temperature. Thus 
thr Alps protect Italy, and the Himalayas protect India from cold 
iv n: Amy winds, while the open central plains of North America 
allow such winds to sweep the continent from north, to south. 

mid of Chi pi, ' A j li ^ H>nfies mui Boofis for further reading see bibliography at 
the* millibar." adopted internationally is 


1000 mb. == 750 mm. — 29*53 dtes, 
1:01 3 mb. = 760 mm. = 29-92 ins. 
1616 mb. ~~ 762 mm. — 30-00 in®. 



CHAPTER VIII 


PRECIPITATION 


Water Vapour.- Apart from the nitrogen and oxygen, water 

vapour (which is, of course, a gas and invisible) is the most 
important constituent of the atmosphere. It is present in very 
variable quantities, but cannot exceed a certain fixed limit 
which depends upon the temperature of the air ; the higher 
the temperature, the greater is the quantity of water vapour 
that air can contain, Ain that contains water vapour up to the 
limit of its capacity is said to be saturated. The process of 
transformation of liquid water into water vapour is called 
evaporation; the reverse process is called condensation. 
Evaporation takes place if the air in the neighbourhood of a 
water surface is unsaturated, and ceases when the air is saturated. 
If the saturated air is warmed, its capacity for water vapour is 
increased, and further evaporation takes place ; if the saturated 
air is cooled, its capacity for water vapour is decreased, and 
condensation takes place. The graph (Fig. 76} shows the maxi- 
mum weight of water vapour that a cubic metre of air can contain 
at various temperatures. It will be noticed that the graph is 
not a straight line, but forms a curve of increasing steepness ; 
this shows that the capacity is not a simple multiple of the 
temperature. A numerical example will illustrate this point. 
A cubic metre of air at o° C. can contain 5 grins, of water vapour, 
the same volume at 5 0 C. can contain 7 grms. ; hence by warming 
the air at this low temperature 5 0 its capacity is increased by 
2 grms. per cubic metre. A cubic metre of air at 30° C. can 
contain 30 gnus., the same volume at 35 0 can contain 38 grms., 
hence by warming the air at this higher temperature 5 0 its 
capacity is increased by 8 grms, per cubic metre. Air is usually 
found in the unsaturated condition ; for example, if air at 
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20 C. contains only 12 grms. of water vapour per cubic metre 
the graph shows that it is unsaturated, for its capacity is 17 grms. 
If, however, it is cooled down to 14 0 C., it becomes saturated, 
tor 12 grms. per cubic metre is the capacity of air at 14 0 C. ; hence 
any further cooling would cause condensation. The temperature 
.grms.' 
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Fig. 70.— Weight of Water Vapour in a Cubic Metre of Air. 

to which air must be cooled in order that condensation mav 
begin (m this example 14° C.) is called its " dew-point ” y 
Condensation.— I f the air high above the surface of the Earth 
• f I?° Cd beIow lts de "'-pomt, cloud, rain, snow or hail is formed • 
the Z 77 t SUrfaCS iS C00lc4 ** » - foled ; wMe 

mst re n,;f U T y “ With tbe surface is cooled, dew or 

Inst results. It appears, however, that absolutely pure air can 

takes pkceTndthat 17 be '° W 7 deW ~ P ° int before condensation 

water drops are built up. I„ the lower atmo“ there % 

upon Sdch r P n ar ‘ % of dU3t *** solid mat ter floating about 
p Inch condensation takes place ; the tiny droDlets firef 

nXs SKI “ ‘ he * - d0uds ' bu * 

nucleus lor further condensation, and when they become too 





WORLD GEOGRAPHY 


heavy to be borne up by the air, they fall as rain. It is due to 
the fact that dust plays a part in condensation that fogs are more 
frequent in manufacturing towns than elsewhere. 

Methods of Cooling. — The air actually in contact with the 
Earth’s surface is cooled at night by conduction, and if it falls 
below dew-point dew or frost is formed, according as the tem- 
perature is above or below* freezing point ; the air near, but not 
in contact with the cold surface of the Earth is cooled by radiation. 
These are direct methods of cooling, to which a third may be 
added. If air moves horizontally (i.e. as a wind) from a warmer 
to a cooler place, e.g. from sea to land in winter, or pole- wards 
from lower to higher latitudes, it will cool directly by conduction 
and radiation to its surroundings, and cloud or rain may result. 

Cooling may also take place owing to the mixing of a warm 
and a cold air current. Observations of clouds show that at 
different altitudes the air currents are often moving from different 
directions, and mixing will take place along the surface of contact 
of two such currents. A numerical example will show how 
condensation may result. Suppose that the two currents are 
saturated, and that the temperature of one is 15 0 C., and the 
temperature of the other is 5 0 C. Each cubic metre of the 
warmer current contains 13 grms. of water vapour (see the 
graph in Fig. 76) , each Cubic metre of the cooler contains 7 grms. 
If one cubic metre of each be completely mixed, the mean 
temperature will be io°, and the total quantity of water vapour 
20 grins., that is 10 grms. per cubic metre. But at io° the 
capacity of a cubic metre of air is only 9-5 grms., so that 0*5 grin, 
must be condensed from each cubic metre of the mixture. There 
is, however, another factor to be considered ; whenever con- 
densation takes place, a certain amount of heat (termed latent 
heat) is set free. Thus, in the example above, immediately 
condensation commenced some latent heat would be set free 
and the temperature of the air would be slightly raised ; the 
final temperature would, therefore, be somewhat above io° and 
the condensation somewhat less than o -5 grm. 

Of far greater importance than direct cooling, or cooling 
by mixing, is the cooling which takes place when air expands. 
This method of cooling has been mentioned on p. 89 ; when 
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air is forced upwards the pressure on it is reduced, it expands, 
and its tcmperatuie falls. Ascending - air currents are, therefore, 
usually associated with condensation and precipitation (a fall 
of rain, snow or hail). 

Relief Rains. — A. widespread cause of the rising of air and 
consequent precipitation is the relief of the land, for if a wind 
blows over rising land, it must itself rise; it then expands and 
cools, and if its temperature falls below dew-point condensation 
takes place. Here again, the heat set free during the condensation 
must be considered, for it makes cooling take place more slowly ; 
tliis helps to account for the fact that although pure dry air 
would cool i° C, for every loo metres of ascent, the average 
rate of cooling is o*6 C. for 100 metres, for air is rarely dry 
and condensation usually takes place, so that the latent heat 
reduces the fall of 
temperature. 

A consideration 
of the effect of relief 
upon precipitation 
shows that the slope 
of the land is very 
important. A numer- 
ical example will illustrate this 
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Fig. 77. — Effect of Slope upon Precipitation. 


„„ - , , , In Fig. 77 ac. and a'c r represent 

a t 5f% ^ rid a steep slope respectively, both c and c' having an 
altitude of 3,000 metres. Let it be supposed that an unsaturated 
air current is forced upwards by these slopes, and let its initial 
temperature be 15 0 C„ its dew-point 9 0 C. Then in order to cool 
• nough the necessary (> ' C. to its dew-point it must ascend 1 000 

0i °* 6U , C ‘ Per IO ° thus caching 
e points d and d, where condensation will begin. During 
the remaining 2,000 metres of ascent precipitation will take 
place, while the air cools through a further 12 0 C. i.e. to o° c 

frornTfrrn™ ? 6 Sh °"' S tllat tlle ca P acit y will be decreased 
ofTJt ?■ 4 grms - at “3° ; this g‘ ves a Condensation 

5 grms. per cubic metre, which on the gentle slope will be spread 
over an area of the length dc, and on the steep slope will be 
spread over the much smaller area of length d'c'. Hence the 
Steeper the slope the heavier the rainfall. A further pit cl 


n6 WORLD GEOGRAPHY 

be illustrated, by comparing the condensation during the ascent 
from i.ooo to 1,500 metres, when the temperature falls from 
if to 6°, with that during the ascent from 2,500 to 3,000 metres, 
when the temperature falls from o° to — 3 0 C. By reference to 
Fig. 76 it will be seen that in the former case the condensation is 
more than 1 grm. per cubic metre, in the latter less than 1 gnu, ; 
that is to say, that on the upper slopes the precipitation is less 
than on the middle slopes where condensation begins. In this 
example the precipitation near the summit, where the tempera- 
ture fell below o° C., would take the form of snow. For the sake 
of simplicity the average rate of cooling {o-6° C. per 100 m.) has 
been assumed both before and after condensation, but actually 
the rate would vary;yA 

Conveetional Rains.™ Upward air movement and precipitation 
may occur quite independently of the relief. For example, 
whenever winds converge on a heated area, they lift the air over 
that area to a higher level, and are lifted in their turn by the winds 
following. The air brought to a continent during the summer 
monsoon, and the air brought to the equatorial hot belt by the 
trade winds, makes its escape in this way. As the air is lifted 
it cools, and the heavy rains result which are usually called 
conveetional. In the temperate zones the continents do not 
form such well-marked low pressure centres in summer, but in 
hot, still weather local convection currents arise which lead to 
the formation of thick clouds and heavy rains, sometimes accom- 
panied by thunderstorms. In desert areas where the dry air 
has a temperature far above the dew-point, convection currents 
may be set up, but no rainfall can result. 

Cyclonic Rains.—Upward air movement is also associated 
(see p. m) with the depressions which pass from west to east in 
the belts of the stormy westerly winds, and hence as these de- 
pressions approach, clouds gather and rain is probable. It is 
usually the case that the air on the pole-ward side and towards 
the rear of the depression is relatively cold and dry, while that 
on the equatorial side and towards the front, is relatively warm 
and moist. As the cyclonic depression moves, some of the warm, 
moist air flows up over the heavier colder air, and rains result 
in the front and centre of the system, where the barometer is 
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falling. The rear of the cyclone, where the barometer is rising, 
is usually fine. But the heavier cold air may flow beneath the 
fringe of the warm current, lifting it sharply and causing “ clearing 
showers.” 

Evaporation. — -When air is wanned it becomes unsaturated, 
and If water is available, evaporation takes place. Thus winds 
moving equator-wards from higher to lower latitudes become 
gradually warmed, and are therefore dry, unsaturated winds ; 
the trade winds are an example of this. Just as air is cooled by 
expansion if it rises, so it is warmed by compression if it descends 
from higher to lower altitudes. On the windward side of a 
mountain range the air cools as it rises, and there is probably a 
heavy rainfall; but on the leeward side the air is descending, 
and as its temperature rises its saturation capacity increases ; 
it therefore becomes a dry wind, causing the rapid evaporation 
of any moisture in its path. Similarly the air which settles down 
in the central regions of high pressure areas or anticyclones 
becomes warmed by compression, and the winds which blow out 
from such areas are therefore dry and unsaturated. 

Summer and Winter Anticyelones. — The dry condition of 
the air which takes part in an anticyclonic circulation leads to 
important results ; the sky is clear and cloudless, so that both 
insolation and radiation proceed very freely. Hence, in summer, 
when insolation is more effective than radiation, very hot weather 
is the result ; in winter, when radiation is more effective, the 
same conditions lead to very cold, weather. In the central 
calm area of a winter anticyclone, the lower layers of air 
may lose so much heat by radiation to the cold surface of the 
Earth that a fog is the result, especially after previous damp 
weather. 

Distribution of Rainfall.— Since the rainfall of a region 
depends not only upon the relief, but upon the direction of the 
prevailing winds, and upon the distribution of high and low 
pressure systems, it varies considerably with the seasons, and 
especially with the northward and southward swing of the 
temperature and pressure belts. 


In July. — Fig. 79 shows the mean rainfall for the month of 
July, The hot equatorial belt of low pressure is marked by 
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heavy eonvectionaJ rain 3 . This belt includes Central America 
the Orinoco basin, the northern part of the Amazon basin Africa 
between o° and 1 8 ° N., and the East Indies. ’ ca 

To the north and south of this are two hot dry belts which 
mark the areas of higher pressure, and of the dry trade winds 
which are blowing towards the low pressure belt. The southern 
T» be o ,S broken b T rdief rains, which fall on the east coast 
° f ^^gnscar; here the south-east trade winds 
although blowing towards warmer latitudes, are forced upwards 
to a considerable altitude and so are cooled below deTZt 
The northern dry belt is broken by the convectional rains of th» 

iTtte ZTTY ht' South ~ east Asia . and the Gulf of Mexico • 
Fie T T h !, tr *f es aredra wn round as easterly winds (see 
• g- 7 ). n India these rams are intensified by the high relief, 

especially on the Western 
Ghats, the Himalayas and 
the mountains of Burma. 

Beyond the dry belts lie 
the regions of relief rains 
due to the westerly winds, 
and cyclonic rains caused by 
the moving cyclones of these 
belts. ^ The Emits of these 
rains in summer and in win- 
ter _ respectively should be 
noticed. In the northern 
hemisphere, where it is sum- 
mer, they extend as far south 
as Vancouver Island on 
the American coast, and 
Northern Spain on the coast 
of Europe. In the southern 
hemisphere, where it is win- 
ter, they extend as far north 
as Valparaiso in South 
America, and are found also 
m South-west Africa, South- 
west Australia, Southern 
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Fig. Si.— S easonal Distribution of Rainfall, I. (Based onMlpsbv* 0 
A, j. Herbertson.) J 
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Australia, Tasmania and New Zealand. In addition to the 
relief and cyclonic rains, the continental areas in summer have 
some convectional rains, for in calm, sultry weather local con- 
vection currents are set up owing to the unequal heating of the 
surface of the land. 

The rains on the eastern, coasts of the continents between the 
tropics and latitudes 40° N. and S. need special explanation. 
Those of Eastern Asia are of a monsoon character, but those of 
the Eastern United States and of the Parana region occur in 
connexion with the centres of high pressure found over the 
North and South Atlantic oceans in these latitudes. The winds 
and also storhi tracks connected with these regions of high, pressure 
are shown in Fig. 80. This diagram makes it clear that coasts 
lying to the west Of these centres of high pressure, i.e, the eastern 
coasts of the continents, are swept by winds moving from lower 
to higher latitudes, and hence becoming cooler and bringing some 
rain, while coasts which lie to the. east of these centres of high 
pressure, i.e. the western coasts of the continents, are swept by 
.winds moving towards warmer latitudes, which are therefore 
dry winds. In addition to this, as is indicated in the diagram, 
cyclonic storms pass along the western margins of these high 
pressure systems, in North America up the Mississippi-Ohio 
valley, in South America down the broad plain of the Pa.ran.a- 
Paraguay river, and as a consequence these areas have cyclonic 
rains. 

Two cold areas with, little precipitation are found in the polar 
regions. Their dryness is due to the small capacity for vapour 
of the cold air, so that, a considerable fall of temperature causes 
only a slight fall of rain or snow. 

In January, -fug. 78 shows the distribution of rainfall in 
January. The various rain belts have moved southward with 
the temperature and pressure belts, and in the monsoon areas 
the. conditions have been reversed. The swing of the equatorial 
rain belt is wadi marked. Southern, and Eastern Asia, with winter 
monsoons blowing, are dry, while Northern and North-eastern. 
Australia arc having summer monsoon rains. It is important 
to notice that owing to the shape of the eastern coast of Asia, 
the out-swirling winds from the high pressure region strike the 
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laud again in places after having crossed the enclosed seas, and 
to bring rain to parts of Japan, Eastern China, and Annam, and 
similarly to Ceylon. 

The relief and cyclonic rains of the westerly wind belt are 
limited in the northern hemisphere to the coastal regions, for 
over the continents low temperatures and high pressures usually 
prevail, accompanied by fine dry weather. At this season these 
rains extend over California and North Africa, which were dry 
regions in the summer. In the southern hemisphere their range 
has been reduced by the southward movement of the belts, and 
they no longer occur in South Africa or South Australia, while 
in Chile their limit is lat. 40° S., but they still occur in Tasmania 
and New Zealand, 

The Seasonal Rainfall Maps. — The January and July maps 
give the key to the more elaborate seasonal maps shown in Figs. 
Si, 82 and 83. For the sake of convenience it is usual to speak of 
spring, summer, autumn, and winter when describing seasonal 
changes of climate ; but it must be remembered that these four 
seasons are 'characteristic of the temperate zone only, where cool 
springs, hot summers, warm autumns, and cold winters can be 
distinguished. In the Frigid Zone there is no hot season, in the 
Torrid Zone no cold season. The. term spring simply denotes 
the months March~April~Mav in the northern hemisphere, and 
September-October-N ovember in the southern hemisphere, and 
so on for the other seasons. 

Africa (Fig, 81) , owing to its uniformity and compactness, 
shows very clearly the seasonal movements of the hot, wet, low 
pressure belt. Near the equator is a narrow strip which lies all 
the year in this belt ; it forms the centre of it at tile equinoxes, 
its southern margin at the northern summer solstice, and its 
northern margin at the southern summer solstice. Thus it has 
two seasons of heavy rains occurring near the equinoxes, and 
fighter rains during the rest of the year. On either side of this 
strip are areas which lie in the rain belt for three successive 
seasons only ; the northern one is dry during the northern winter 
when the rain belt has moved farthest south, the southern one 
is dry in the southern winter when the rain belt has moved 
farthest north. Beyond these areas are others with rains in 
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two successive seasons only, and beyond these 
with ram in one season only, namely, the sm 
, hot wet belt stretches farthest from the 
succession of areas having 
can be traced to the ] " 

of rain at all seasons (Fig. 82) 

America and Mexico < 
lofty Andes on the other, make the 
less regular than in Africa. 

Monsoon conditions 
Australia (Fig. 83). The 
ance in late r~-‘- • •' 

Australia. During- the r 
the monsoon area, and during the 
draw In India they cease first 
therefore only summer rains, while 
gradually from the interior, so that 


equator. A similar 
lam for shorter and shorter periods 
north and to the south of the Amazon area 
- +1 the irregular shape of Central 

on the one hand, and the barrier of the 
development of the belts 

are illustrated in India and tropical 

spring- at thf 1 ^ 0011 IamS make their lirs t appear- 
wL SA Souih of India . and north of 

- ' ? Ummer the y ex tend over the whole of 

.' au tumn they gradually with- 
in the Indus region, which has 
m Australia they retreat 

nly is bordered by ^ tteSe rainS 

autumn. Whether ttfwinl f thew » both 

iouth-eastem Ada ‘r M Nn T 7 " aCrOSS the 

islands of the East Tnd‘ 7 * 7 ? Australia, the 
•'subject to rain Indum Archi Pelago lying i„ 

3e noticed that it is exceptiom] in . 
pics, where summer • P ° nal to plld winter rams 

of the migrations of ^ p , ractical] y universal. 

• cyclones R weh S e n n ^ Y ^ beIt and its 

:c. The exJetZZ “ shores 

alicia in Spain Tie ah the veaLdiAhh ° f W?® “ 

ends down to the north coast j h ' S ram y belt i ® 
aa and Morocco, in snriim it Afnca - m w ™ter 
»mmer almost entirely LleTthe mGR n ° rth ~ 
lar succession of seasonal changes may tn 
margins of North America and 7 y b , “ d 

” i “■-'»• firsts 

10w Pressure tropST^r^o^^ M th * ™ e hand and the 
ragions which are always dry Thet ^ ° n ‘ he otller ' Iie 
* ^ lbese regions reach the coast 
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on the west of the continents, but are bordered by a wet belt 
to the east. 

Mean Annual Rainfall— Fig. 84 shows the mean annual 
rainfall The three divisions correspond to regions which may 
Rainfall Winds h*e described as well watered 
l ife r v over 40"), moderately watered 
MHIHKO ( over I0 ")> and deficient ' 


Winds 


m rain- 
fall (under 10"). * This map cor- 
lesponds in its general features to 
the seasonal rainfall map, and 
may be represented schematically 
as in the diagram (Fig. 85). The 
diagram indicates the contrasts 
between the west and east coasts 
of the continents, and the relations 
between these and the cyclonic or 
westerly wind belts on the one 
hand, the trade wind belts on the 
other. The differences between 
the ideal conditions shown in the 
diagiam and the actual conditions 
shown on the map should be 
observed in the case of each con- 
causes of the differences should be 
tiuences of the varying distribution 
real relief. 

he equator and lats. 35 0 N. and S. 
rest coasts, while in higher latitudes 
is shown clearly on the diagram * 
areas increase with increasing distance 


Fig. 85. — Schematic Diagram 
of Winds and Rainfall. (For 
Reference to marking see Fig. 
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CHAPTER IX 


STORMS. LOCAL WINDS. CLIMATE 
REGIONS 

Tropical Storms.— The cyclones of the Indian Seas, the 
typhoons of the China Seas, and the hurricanes of the West 
Indies, possess all the characteristics of temperate cyclones in 
an intensified form. The circular shape is more marked, the 
diameter is smaller (50-300 miles as against 500-1,000 or more), 
the gradients are steeper, so that the in-flowing air often forms a 
true whirlwind. There is a small centre of calm, the “ eye ” of 
the storm, where the weather is fine and clear ; it seems that the 
m-swirhng air escapes upwards in a spiral around a central column 
o± still air so that, on the margin of the calm bright area there are 
thick clouds and heavy rains. These storms arise at sea, stirring 
up huge waves, and if they advance landwards these waves may 
cause serious catastrophes along low-lying shores. Such storms 
arise when the heat is intense and the air calm, and differ from 
ordinary convection currents in that the in-flowing winds blow 
sufficiently steadily to be affected by the Earth's rotation, and so 
get their swirling motion. Such circular storms do not occur 
within 10 degrees of the equator, for in such low latitudes the 
deviation due to the Earth’s rotation is too slight to produce them 
(see p. 101) l n the Indian Seas they are most frequent at the 
change of the monsoons, when there is a period of calm. Else- 
where they occur at the edge of the hot calm belt when it is 
farthest from the equator, that is to say, in summer. 

Tornadoes.— These are violent whirling storms, not more 
than a few hundred yards in diameter, which sweep forward at 
the rate of about 25 miles an hour, often rooting up trees and 
destroying buildings. They occur chiefly in the United States 

129 K 
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between the Rocky Mountains and the Appalachians, and have 
their origin in the upper atmosphere. 

Land and Sea Breezes.— Within the tropics, although the 
average temperature changes from month to month are very small, 
the changes during every 24 hours over the land are very marked, 
although over the sea these also are slight. As a result the land 
is considerably warmer than the sea during part of the day, and 
considerably colder during part of the night, so that it becomes a 
relatively low pressure area by day, and a relatively high pressure 
area by night. Thus there is an alternation of the systems of air 
currents shown in Figs. 65 and 66, the surface winds blowing 
on-shore during the heat of the day, and off-shore during the cold- 
early morning hours. They are known as land and sea breezes, 
and may be compared to the monsoons, where the same changes 
occur every six months instead of every twelve hours. These 
breezes are confined to the coastal regions and lake-sides of the 
lands where they occur, and although most characteristic of inter- 
tropical lands, may be observed also in the temperate zone in 
= A.; y 1 y y-; y ■ -T"; ■ ■ y -y y- . : y y y 

Foehn Winds.— The foehn is a dry hot wind which blows 
down from the high Alps, usually on the north side. It occurs 
when the passage over Central Europe of a well-marked cyclone 
with steep pressure gradients draws a strong current of air across 
the mountains As this air rises on the south side of the mountains 
it expands and cools, and when the dew-point is reached, con- 
densation takes place and rain or snow falls. As it descends on 
the north side it is compressed, its temperature rises, and its 
capacity for water vapour increases, so that it becomes a dry 
wind. The unusually high temperature requires a special ex- 
planation, for at first sight it would appear that the fall of tem- 
perature as the air rises and expands ought to be equal to the rise 
of temperature as the air descends and is compressed, so that the 
final temperature would be no greater than that of an ordinary 
southerly wind. It must be remembered, however, that whenever 
condensation takes place latent heat is set free, and hence the heat 
lost by expansion is partly compensated for by this latent heat, 
with the result that even before the current begins to descend 
its temperature is not very low ; thus when this relatively warm 
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air has been further warmed by compression its final temperature 
is high. According to this reasoning, a foehn-like wind would be 
expected whenever a moisture-laden current crossed a mountain 
range ; usually, however, an air current which is much warmer 
than its surroundings loses heat by conduction and radiation and 
a special point m the explanation of foehn winds is that they 
occur when the pressure gradient is steep, so that the current is 
drawn down too rapidly to lose heat in this manner 

The Chinook which blows from the Rocky Mountains down to 
the Gi eat Hams of North America, and the winds which reach 
the Canterbury Flams from the New Zealand Alps, are hot dry 
winds of similar origin to the foehn winds. 

Berg Winds, Mistral, Bora.—' Winds which blow down from 
plateaus may be hot and dry, or cold, and dry, according to cir- 
cumstances. If owing to unimpeded insolation the surface of the 
plateau is hot, the air above it becomes warmed also, and if this 
air is drawn down mto neighbouring lowlands it is further warmed 
by compress 10 !! and so arrives as a hot wind. This is the origin 
of the hot dry Berg wands experienced round the coasts of South 
Afina. On the other hand, the wind from a very cold plateau 
w a ci e radiation has proceeded rapidly will still be relatively cold 
even after being warmed by compression, as is the case with the 
mistral, a cold dry wind which rushes down the Rhone Valley 
f om the Central Plateau of France, towards the sunny shores of 
t c Hon Gulf. A very similar wind is the bora, which blows from 
the Balkan highlands down to the Adriatic Sea. In every case it 

f ° rmatl .°. n °. f a marked Hvclone over the lowlands and seas 
w high causes the down-rush of a ir . 

a cj ' cl " ne passes along the Mediterranean 
. a, and the pressure over the Sahara is relatively high, hot dust- 
laden wilds blow out from the desert towards the centre of low 
pressure. Jliose winds become humid as they cross the sea and 

The ’" y Tr iVe ' P ey ^ W as the sTmcco 

„ °! the harmattan of the Sudan, and the 

-md n'f d m er u ° f Allstralla ' are dr y winds of a similar character 
and probably have a similar origin, ; 
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CLIMATE REGIONS 

The various elements of cHmate— insolation, temperature 
pressure, winds, and rainfall-have now been considered 
separately with regard to their distribution through the vear 
and over the Globe. Roughly speaking, similar combinations of 
elements reappear m similarly situated parts of the Globe so that 
if the different continents are divided into climatic regions the 
same type recurs several times. Since climatic changes are never 
..brupt the characteristics of one region cannot be sharply 
separated from those of the next, the transition from on/to 

^Mtrari5v ffr ? actual boundai y *** must b e drawn 

mom nlnV fn , P 0rtS ° f the WOrW diff0rent eleme “te are 

fstie mw ? e ' “ 0116 regi0n the 0lltstan ding character- 
Uic raaj bo the heavy summer rains, in another the severe 

winters, m another uniformity of temperature, and so on, so that 

the boundary line may be m one case an isohyet (i.e a line of 

ranee of to ’ “ iUlotller an isotherm - in another a line of equal 
range of temperature. 4 

The differences of insolation according to latitude and the 

Sorted of th s e 7"° climate 

!ff “ f * (see p - ®5). and must be borne in mind but the 
be' followed "T ° f f hcse b F Parallels of latitude cannot 
winter rLT charactenste of the Frigid Zone are the cold 

of under o° C° reglons w *dch have a temperature 

r 0 m the c °ldest and under io° C. in the warmest 

KT t taken f “S these Virions. A ch“ 

pemtl a L ?, M i? the SeaS ° nal contrasts of t®" 

IWh T St be ex P resse d in the climate regions. The 

such is a!so fu “ IM b y 

perature U r * . P liave a mean ^nual tern- 

India It is dear th l +f' f ° r exam P le ' tile northern plains of 
atoSt inLt e 7j f tl r ^ ° f marIdn £ the 4ons are 
they V1Sl ? nS ^ on ‘y valuabie ® so far as 

stantly important chmatic features which con- 

into typesf ' S ° ttai the re g 10ns may be grouped 

The map of climate regions (Fig. 86) should be compared 
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with the preceding maps dealing with climate. The scale of the 
map allows only the larger regions to be shown. The boundary 
lines divide off the various regions, and the letters indicate the 
type to which the regions belong. It will be seen that areas 
bearing the same letter, although presenting features in common, 
show also some points of contrast. 

A. This type includes the equatori al belts of South America 
and Africa, and the inter- tropical islands, which have rain at all 
seasons and uniformly high temperatures. 

R. This includes the tropical regions which have their chief 
rains in summer, either owing to monsoon winds or to the seasonal 
swing of the hot wet belt, and have a relatively dry season at the 
winter solstice. 

C. This includes the great tropi cal dese rt areas of North 
Africa, Arabia, and Australia, where very high temperatures 
emphasize the arid conditions. 

D. These are the extra-tropi cal arid regions , where the rain- 
fall at no season exceeds six inches, and is often considerably less. 
Regions are included which lie within the tropics, but where 
owing to the altitude the mean annual temperature is less than 
20 0 C. The daily temperature range in these regions is great, 
and the winters are often severe. 

E. This wann temperate type of region is found on the eastern 
margins of the continents, just beyond the tropics. The rainfall 
occurs at all seasons, or at all but the winter season, and the 
winters are not severe. 

F. The Mediterranean is the most extensive of the regions of 
this type ; the areas are characterized by summer droughts, as 
they lie outside the range of the westerly winds during summer. 
They are under oceanic influences, so that the winters are mild, 
and the summers not excessively hot. , 

G. This type of region is found on the western shores of the 
continents, in higher latitudes than the last mentioned ; the rain 
occurs at all seasons, or at three, including summer. The islands 
of Tasmania and New Zealand are included under this type, as 
the features are essentially determined by the proximity of the 
oceans and the influence of the westerly winds, to which are due 
the moderate temperate range, plentiful rainfall, and mild winters. 
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H. This is the cool temper ateMxmtinenlal type o± region, 

which includes both the inland areas and eastern margins of the 
northern land-masses in high latitudes. The range of temperature 
is considerable, and in the regions far from oceanic influences very 
great indeed. The winters are very cold or cold, the summers 
warm or hot. The rainfall is chiefly in the summer, rain at other 
seasons only occurring near the eastern coasts. 

J. This type of region is never warm, the summers are cool, 
the winters cold, and the precipitation small. 

K. This type includes the mountainous regions where the 
characteristic of the relief is the alternation of ridge and valley, 
so that many varieties of. climate are embraced within a small 
area. The temperature varies with altitude and with exposure, 
the rainfall or snowfall with altitude and wind direction. Warm 
sunny valleys are overlooked by snow-capped peaks. Only the 
more extensive mountain regions are shown, and wherever the 
ridges enclose wide basins or plateaus, as in the case of parts of the 
Western Cordilleras of the two Americas, and in Central Asia, the 
climate of these basins or plateaus (usually of the arid type) has 
been taken as characteristic of the region, rather than that of the 
neighbouring ridges and valleys, and the region has, therefore, 
been included in one of the other types (usually that marked D). 

Within all the regions shown on the map contrasts occur owing 
to differences of altitude ; in general it may be stated that the 
higher portions have somewhat heavier or more frequent rains, 
and lower temperatures than the surrounding areas. 
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THE OCEANS 

tJ^*r Se % Water differ t fr ° m river water in ^ par- 
ticukrs. It contains a much larger percentage of salts in 

solution, and it contains the various salts in totally different 

sodfum n' ' w Wate Chl ° rideS take the fading p“t 

?ht w, « (co T° n being the chief 01 these, while to 
rivei water the carbonates are the most important- ereat 

quantibes of carbonates are, however, found in the sea to the 
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is greater and the evaporation less than in the trade-wind belts. 
The great volume of water brought down by the Niger and the 
Congo accounts for the low salinity of the Gulf of Guinea, and 
a similar area of fresher water might be looked for round the 
mouth of the great Amazon, but here a strong ocean current 
sweeps the river water away. 

In partially enclosed seas the salinity depends upon the 
relation between the evaporation on the one hand and the rain- 
fall and the quantity of water brought down by rivers on the 
0t f r ;, : J n the Balt ic Sea, for example, which is almost entirely 
cut off from the ocean, the heavy rain and snow-fall, together 
With the water brought by the great German and Russian rivers 
reduce the salinity to less than 12 % 0 . Similarly in the Black 
rf a the waters are comparatively fresh (15-18 7 ). The 
Mediterranean and the Red Sea show very different conditions. 

ofTLe 1 !* W ramfali ' the & reat evaporation, and the absence 

owl S or* 5 ' T ake * he J aters ver y salt, in the Mediterranean 

without 1 Z an +i l n + !^ Red Sea ° Ver 4P %o- Seas and lakes 

for thel hG f ean W En GVen hi ^ ller sa ^ty, 

loi they contain an accumulation of all the salts brought down 

by rivers since their formation. Thus the salinity of the Great 

^ Lak \ of 7 Y tah * 220 7 oo : that of the Dead Sea 250 7 
When such lakes and seas disappear, they leave behind vast 
deposits of rock salt and other salts. 

, h Wayes.---The surface of the ocean is never at rest Under 

the disturbing influence of the wind, waves are formed which 

SL°7.t fon I ard tho Erection of the wind. But it must be 

prom-L U 7V i ff ° C f d that ait 1 h ° Ugh thcrC is a ™°vement or onward 
1 - gic.ss of the form or shape of the wave them + i 

transport of the water. ■ The latter ^ 7 es ZuiZ 7 tho 

him. liven when the wind drops, the movement of Ihe 7 m 

roll "across 'th e!f. ^ 7 ’ . low '' flal - to PP od known as a swell, 

, ^ ‘ r ,lI ' e - IIle lrater d °™ to a considerable depth 

Append “■ “ d « to 
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takes part in the movement of oscillation, which produces at 
the surface the alternation of wave crest and trough. When the 
waves reach shallower water, the friction of the sea bottom checks 
the motion of the under part of the wave. This has the effect of 
turning the waves, whatever their initial direction, until they are 
parallel to the shore. Fig. 87 illustrates this alteration of direc- 
tion. Ihe lines a b, a' b ' , etc., are successive positions of the 
crest of a wave, and the depth of the water is shown in fathoms. 
The end b is in shallower water than the end a, hence its velocity 
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water or high tide follow one another quite reguiariy at an interval 
of about 1 2 1 hours, but the high water mark and low water mark 
vary from day to day. The difference between the two, called 
the amplitude of the tides, gets greater and greater, until it 
reaches a maximum value, then it gets gradually less and passes 
through a minimum value, returns to the maximum, and so on. 
For example: On December 9, 1904, at North Shields, the 
readings above zero at high and low tide were 14 feet 2 inches 
and o feet o inches respectively, giving an amplitude of 14 feet 
2 inches ; on December 16 they were 10 feet 10 inches and 4 feet 
o inches respectively, giving an amplitude of 6 feet 10 inches ; on 
December 24 they were again 14 feet 2 inches and o feet 0 inches. 
The tides of great amplitude, when both rise and fall are great, 
are called spring tides ; the tides of small amplitude, when both 
rise and fall are slight, are called neap tides. Each occurs twice 
a month, and this fact, added to the fact that the time elapsing 
between successive high tides is nearly 12 1 hours, i.e. half the 
time elapsing between the rising of the Moon on successive days, 
points to the Moon as the chief cause of the tides, and this is 
actually the case. The result of the : gravitational attraction 
between the Earth and the Moon is that there is a tide-raising 
force acting upon the oceans. 1 Fig. 88 shows where high and 
low tides occur. According to theory, the tide-raising force is 
greatest at A where the Moon is in the zenith, and at B where the 
Moon is in the nadir, 2 while it is least on the circle passing through 
NIAS where the Moon is on the horizon. There is, therefore, 
high tide at A and B and low tide at N, C and S. 

As the Earth rotates, the Moon also travels along its orbit 
around the Earth in the same direction as the Earth's rotation. 
Hence it takes rather longer than the time of a complete rotation, 
namely, a period of 24 hours 52 minutes, for any meridian, 
e.g. NAS, to pass from a position under the Moon and return to 
the same position again. This period of 24 hours 52 minutes is 
known as a lunar day. Consider any point on the equator : it 

1 An explanation of the cause of the tides implies some knowledge of 
dynamics, and is therefore placed in Appendix B at the end of this chapter. 

4 The nadir is the point directly under fobt, and therefore opposite 
the zenith. . y;' thy; ?yyyyyyyt y;y 
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would have high tide when at B, and, as the earth rotated, low 
tide when at C, and high tide again at A, after the lapse of 
i2| hours, or half a lunar day. There would be low tide again 
at the point corresponding to C on the opposite side of the globe, 
and high tide again at A at the completion of the lunar day. 
Similarly, a point at latitude L will have two high and two low 
tides, although since the altitude of the Moon is less at L than at 
A, the high tide is not so marked. 


To Moon 


Fig. 88. — Lunar Tides. 


The explanation of spring and neap tides depends upon the 
fact that the gravitational attraction between the Earth and the 
Sun also results in a tide-raising force, greatest at the points where 
the Sun is in the zenith and in the nadir respectively. Owing to 
the enormous distance of the Sun from the Earth, the ampli- 
tude of the solar tides is much less than that of the lunar tides. 
Fig. B9 shows the relative positions of Earth, Moon and Sun 
during a month. In I the Sun and Moon are in the zenith to- 
gether, so that the solar and lunar high tides and their two low 
tides coincide and reinforce one another; this gives the spring 
tides, which have a great amplitude. In II the solar high tides 
coincide with and partly neutralize the lunar low tides, and vice 
versi, so that the tidal amplitude is small, giving neap tides. In 
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III, when the Sun is in the zenith and the Moon in the nadir, the 
tides again coincide, giving spring tides ; in IV they are again in 
opposition, giving neap tides. A comparison of this diagram 
with that showing the phases of the Moon (Fig. 22) shows that 
spring tides occur at the times of new and full Moon, and neap 
tides at the first and last quarters. 

The tides may be looked upon as two great waves sweeping 
round the globe, their crests 180 degrees apart, their height from 
crest to trough depending upon the position of the moon. It 
is clear, however, that owing to the irregular shape and depth of 



Fig. 89. — Spring and Neap Tides. 


the oceans and the obstructing land masses, the actual tidal waves 
must differ very greatly from those which have just been con- 
sidered theoretically. In the open ocean the amplitude of the 
rise and fall of the tides is not more than 1 or 2 feet, but round 
the continents where the tidal waves sweep into the shallow or 
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narrow seas, the waters are heaped up and the amplitude is more 
nearly 20 feet, or even more. In narrowing estuaries, where the 
wave becomes more and more confined, the rise may be as much 
as 50 feet, as at Bristol, and in extreme cases where the advancing 
wave is met by a river current, it may rush up the river like a wall 
of water several feet high ; such a wave is called a bore and occurs 
in the Seine, Severn, Yangtse-kiang, and many other rivers. 

Tidal Currents. — The progress of the tidal waves in the narrow 
and shallow seas is accompanied by strong currents (see Appendix 
C) which at certain periods flow in the direction of the advance of 
the wave (flood currents) and at certain periods are reversed (ebb 
currents). These tidal currents are of great importance, especially 
to ports situated on estuaries ; twice a day the tides provide deep 
water for shipping, and the vessels can ascend the estuary on the 
flood current, and descend it with the ebb current. Then, too, the 
currents assist in sweeping rock waste from the mouths of rivers, 
and from straits and other channels ; but, on the other hand, they 
may pile the waste into dangerous shoals and sand banks, and 
where they rush through narrow channels or among islands they 
may cause dangerously strong currents and eddies. Such is the 
origin of “ races ” and whirlpools. 

Ocean Currents. — The tidal currents which are so marked in 
the shallow seas must be distinguished from ocean currents, which 
are set up mainly by the wind. When a steady wind blows over a 
water surface, the friction between the moving air and the water 
eventually sets the latter in motion also. The velocity of the 
water is much less, however, than that of the wind, owing to its 
greater weight. The currents do not exactly follow the wind 
direction, as they are necessarily turned aside by the land masses, 
and are also slightly deflected owing to the Earth’s rotation 
(cf. p. 102). 

Fig. 90 shows an ideal set of currents set up in an ocean 
bordered by land masses, the ocean being land-locked to the north 
at about 65° N., and open south of 35 0 S. The diagram represents 
schematically the Pacific and Atlantic Oceans, the latter being 
partially enclosed to the north. The steady trade winds may be 
looked upon as starting the circulation of the water. They set 
up westerly currents, AB and A ; B', between the tropics and the 
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equator. (Currents are named according to the direction towards 
which they flow.) The westerly currents are known as the north 
and south equatorial currents ; on approaching the land at B 
and B , they divide north and south. The main branchps mnvp 


Fig. go. — Schematic Diaj 
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pole- wards along the margin of the continents, but 
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Reaching the opposite land mass these currents again divide at 
F and F', a part bending equator-wards and finally being caught 
again into the trade-wind belt AB and A'B'. The remaining part 
behaves differently in the two hemispheres, owing to the ocean 
being closed in the one, and open in the other ; thus in the north 
the water makes a circuit, FGH, close to the shore, while in the 
south it moves steadily eastwards, H'G', under the influence 
of the westerly winds. The most important currents are the 
clock-wise circulation, BEA, about the Tropic in the northern 
hemisphere, and the counter clock-wise circulation, B'E'A', in 
the southern hemisphere. The temperature of the currents 
depends upon the region from which they are flowing. Those 
moving from lower to higher latitudes are first hot, as BE, then 
merely warm, as FG ; those moving from higher to lower latitudes 
are cold, as HK, or cool, as FA. Comparing the maps (Figs. 78 
and 79) with this diagram, it is seen that in the Atlantic, Pacific 
and South Indian Oceans all its main features are reproduced. 

In the Indian Seas the north-east monsoon drives the waters 
westward in winter, from Burma along the coast of India 
and Iran towards Somaliland, and here the waters turn south 
and (with part of the south equatorial current) form a strong 
equatorial countei -current. In summer the south-west monsoon 
drives the waters eastward along the coast from Somaliland to 
Further India where they sw'eep round and join the south equa- 
torial current. In the China Seas also the currents change with 
the monsoon. In the Atlantic Ocean the current started by the 
south-east trades (the south equatorial current) is divided by 
the wedge-shaped coast of Brazil, and sends a branch north- 
wards past the Amazon mouth to join the north equatorial 
current. The combined current again divides, part passing 
to the east of the West Indian Islands, and part circulating 
through the Gulf of Mexico. The latter branch issues through 
the Strait of Florida as the well-known Gulf Stream, which has 
a velocity of three nautical miles an hour ; as it moves northward 
and crosses the Atlantic to Europe its temperature diminishes 
and its velocity falls to less than a mile an hour. Here it is known 
as the Gulf Stream Drift or North Atlantic Drift ; part passes on 
through the Norway Sea, and it can even be traced in the Arctic 
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Ocean. The corresponding warm current of the Pacific Ocean is 
the Kuro Shiwo, which flows past Japan. Among the important 
cold or cool currents are those flowing past the coasts of Labrador, 
Peru, and South-west Africa (the Benguela current). 

A comparison of the January and July maps shows a slight 
shifting in latitude of the currents in the tropical seas, which 
corresponds with the shifting of the trade- wind belts. In a small 
portion of the still waters enclosed by the clock-wise circulation 
of the N. Atlantic, seaweed has accumulated, and the area is 
known as the Sargasso Sea. 

Ocean currents are important, partly because of their influence 
on sailing and steamship routes, but chiefly on account of their 
indirect influence on climate. The effect on the air temperature 
may be seen by comparing Figs. 78 and 61. The pole- ward 
bend of the winter isotherms over the North Atlantic is due to the 
fact that the prevailing south-westerly winds come from lower, 
i.e. warmer, latitudes, but the high temperature of these winds 
is maintained by the warm ocean drift over which they blow. It 
is only when the prevailing winds are on-shore that the tempera- 
ture of the ocean affects that of the land ; for example, the cool 
currents along the western margins of the continents, although 
they cause an equator- ward bend of the isotherms over the oceans, 
do little to mitigate the high land temperatures, for the prevailing 
winds blow from the land to the sea. 

Floating lee. — The freezing point of water is lowered by the 
addition of soluble salts, hence sea water does not freeze until the 
temperature falls to —2° C., or about 28° F. The ice when 
formed protects the water beneath from further cooling, so 
that freezing does not take place to any greater depth than two 
or three yards. The sheet of ice is called field-ice ; it may remain 
unmelted for many years, being gradually broken up and tossed 
about by storms until it becomes piled into irregular masses 
known as pack-ice. In the land-locked Arctic Seas there are 
vast accumulations of pack-ice, which are a source of danger to 
navigators and explorers. In the open Antarctic waters the 
field-ice breaks up and floats away unhindered. 

Icebergs are floating masses of fresh- water ice which have 
been broken off from the ends of such glaciers as come right down 
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to the sea. The chief sources of icebergs 
are the great ice-sheets which cover Green- 
land and the Antarctic continent. The 
Greenland icebergs are carried south by 
the Labrador current, and have as a rule 
melted before they pass Newfoundland; 
they have the effect of greatly chilling 
the air, and the mixture of the chilled air 
above the Labrador Current with the 
warm and moist air above the Gulf 
:J Stream leads to the dense fogs of the 
£ Newfoundland Banks. The Antarctic ice- 
tt, bergs are flat-topped and of enormous 
u size, sometimes over forty miles long and 
t> projecting three or four hundred feet 
< above the surface of the water. 

§ Icebergs, besides lowering the air 
temperature, are a great menace to 
% shipping; hence the warm drifts which 
& flow round the shores of N.W. Europe are 
* of additional importance because they 
n keep the seas free from floating ice. In 
some years icebergs are exceptionally 
numerous, and are met with far beyond 
>*.■ their usual limits ; as a result the weather 
T of neighbouring lands may be abnormally 
% cold and dry, for the winds are chilled by 
& the ice and cannot take up their normal 
content of water vapour. 

Temperature of the Oceans.— The sur- 
face temperature of the oceans is usually 
a few degrees higher than that of the air 
above, but since the heat of the sun is 
partly reflected back and partly used up 
in evaporating the water, the tempera- 
ture falls very rapidly below the surface, 
and below 2,000 fathoms uniformly low 
temperatures only a few degrees above 
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Fig. gi (b) and (c). — Direction of Movement 
of Particles in their Orbits, 

freezing point are met with in all 
oceans, whatever the surface tempera- 
ture. In. regions with prevailing off- 
shore winds, such as the west coasts of 
tropical lands, the surface waters of 
the ocean are blown sea- wards, and the 
cold bottom water wells up to take 
their place, thus considerably lowering 
the surface and air temperatures. 

APPENDIX A 

Waves, — The particles taking part 
in a wave movement really move in 
small circular or elliptical orbits. 

Fig. <)i (a) shows diagrammatically 
a wave advancing from west to east, 
Hi H 2 IP H 4 H 5 being the successive 
positions of the crest, and L 1 L 2 L 3 L 4 
L 6 the positions of the troughs on 
either side of the corresponding crest. 
The circles show the orbits in which 
the water particles move ; for example,: 
as the crest advances from H 1 to H 5 , 
the particle p A , originally on the crest 
H 1 , moves to p % while the crest moves 
to H 2 , to p' A and p* while the crest 
moves to H 3 and H 4 , and then (at fi B ) 
lies exactly in the trough L 5 of the 
wave whose crest is H 5 . Similarly, a 
particle lying at L 1 in the trough of 
the wave whose crest is H l , can be 


jareMW/' MpBiS 


JQ3.T3M gSfH 


J8pM MOl 



1 48 WORLD GEOGRAPHY 

traced round a semicircle until it lies on the crest H 5 . Figs. 91 (b) 
and (c) show the direction of movement of the particles in the 
upper and lower parts of their orbits respectively. In the upper 
part the direction, as shown by the arrows, is from west to east, 
i.e. the same as that of the advancing wave ; in the lower part it 
is in the opposite direction to the wave, i.e. from east to west. 
In Fig. 91 (a) these directions can be traced in the complete wave 
L 3 H 3 L 3 : the particles lying in the part a 1 H 3 M are all moving 
in the upper half of their orbits, i.e eastwards, as in diagram (b) ; 
the particles lying in L 3 a 1 , and ML 3 are moving in the lower 
half of their orbits, i.e. westwards, as in diagram (c). This is 
shown more clearly in Fig. 91 (d), where a single position of a 
wave LHL 1 is given, the small arrows showing the general 
direction of movement in different parts of the wave. 


APPENDIX B 


Tides. — The gravitational attraction between the Earth and 
Moon prevents them from following independent paths through 


space ; it is usually said that the Moon revolves about the Earth, 
but actually they both revolve about their common centre of 
gravity, the Earth moving round in a small circle and the Moon 
in a large circle. It is found that any bodies which are com- 
pelled by some force (in this case gravitational attraction) to 
move in a circle, offer resistance to this motion, owing to their 
inertia or tendency to move forward in a straight line. .This 
resistance is equivalent in its effect to an actual force tending 
to puff the moving body away from the centre round which it 
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revolves. It is termed centrifugal force/’ At every point on 
the Earth the centrifugal force is equal and parallel to the 
centrifugal force at every other point. 

The gravitational attraction, between two bodies is greater 
vs-hen they are near together, and decreases when they are farther 
apart. 1 he attraction exerted by the Moon on the surface of the 
Earth varies, therefore, with the distance of the different points 

on the surface from the Moon. * 
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Fig. 93. — Distribution of the Tide-raising Force. 

Moon. Let EB represent in direction and magnitude the force 
exerted by the Moon on a particle at the centre of the Earth 
Consider the force exerted by the Moon at a point P, which is 
nearer to M than E ; it will act along the line PA, and since P is 
nearer to M than E, it wall be greater than EB. Let this force 
be represented in magnitude and direction by PA. Through P 
draw PQ equal and parallel to EB. Then PO represents a 
force equal m magnitude and parallel in direction^ EB Com- 
piete the parallelogram PQAR. Then by the parallelogram of 
forces I 0 and PR are equivalent to the single force PA Simi- 
larly, at P', which is nearer to M than P, the force P'A' is greater 
than PA, and can be resolved into the force P'Q' equal and 
paraUel to EB, and the force P'R\ At P", which is farther from 
M than E the force P A is less than EB, and can be resolved 
info the forces P'Q", equal and parallel to EB, and P"R". 
Similarly, the force exerted by the Moon at points all round the 
Earth can be resolved into components equal and parallel to EB 

| e ' g ‘ p ~' I JL', and F"9,"\j lnd Sma11 com P le mentary components 
(e.g. rK, P R , and P R ) varying in magnitude and direction 
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according to the position of the point. All the forces equal and 
parallel to EB are balanced by the “ centrifugal force ” developed 
by the Earth's revolution about the common centre of gravity of 
Earth and Moon The remaining unbalanced forces (PR, P'R', 
etc.) constitute the " tide-raising force " over the surface of the 
Earth at the points P, P', etc. These alone are shown in Fig. 93, 
where it will be seen that the force is greatest at A where the 
Moon is in the zenith, and at R where it is in the nadir. 

APPENDIX C 

Tidal Currents, — In the case of small waves which rise and 
fall rapidly the direction of motion of the particles as shown 
in Fig. gr (b) and (c) is reversed every few moments, but in 
the case of tidal waves, where the distance between crest and 
trough is very great, the movement in each direction lasts for 
some hours, and so forms a steady current. The current which 
moves in the direction of the tidal wave is called the flood, that 
in the opposite direction the ebb. Fig. 91 (d) shows the relation 
of the flood and the ebb to the rising and falling tides ; high tide 
occurs at any place when the crest II readies it, low tide when 
the trough L reaches it. The important point to notice is that 
the flood tide continues to run for some time after the tide has 
begun to fall, i.e. from H to a, while the ebb current is running 
for a part of the time that the tide is rising, i.e. from L' to c. 
Between the ebb and the flood there is a short interval of slack 
water, in which no current is running. 

An actual example is given in Fig. 94, where the tidal currents 
of the English Channel are shown. Map I shows high water at 
Dover and a flood current running through the Strait; three 
hours later, although the tide is falling, this current is still run- 
ning. Map III shows low water at Dover, with an ebb current 
running down the Channel, while three hours later the ebb 
current is still running, although the tide is rising. 

Authorities and Books for Further Reading. 

Works on Physical Geography cited elsewhere, and. in addition : — 

Manner : The 'Tide (Appleton). 

G. Schott : Physische Meereskunde (Leipzig : Sammlung Goschen). 

Sir J. Murray: The Ocean (Home University Library). 

J. T. Jenkins : Text Book of Oceanography (Constable). 
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DISTRIBUTION OP LIFE FORMS 

vegetation 

0f t m ° re “Prance 
^>«iier it consists of trees shmb * abundant or 
01 ""hat species of plant, i^ ' ° r gl ' asses > tllan 
;rent species may possess t L C ° mposed - P1 “ts 
r > owing to the effect moii 71 generaI as P<*t 

' r he distribution of w, aI “. of the sam e physical 
«« distribution of the factor?™ ? natural) y to 

| el y %ht, heat, moisture an d so”° tQ 

Ct^'!_l^ tU< |; i iSOthe T s or kohyets" ef “ td 

m food by plants" 11 T '. ght ls Pessary to the 
•t is continuous durfog the 

IpT rapidity of plant zrcwtlf- ' h T^ ls ex P lains 
fnmer days are ^ l latitudes 

mt seems to be to prod L 1 \ 7 light is 

; That is the case, for example X ,, n ? b * colours 
.Jirption of light by the rarefied ™ •^ U i® * e gi°ns, 
®ons such as the South African veldt* § *’ and 

food ” solution, is 

^ under surface of the feavls" fn” d“that Urn 

^|bs 1 obtain their moisture from the subso f 
■f frora the soil itself. Rains „ “ 

teep the sub«nl moist and promote the growth 
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°f forest and woodland, while light rains, or even heavy rains 
occurring m a season of great evaporation, only moisten the soil 

and so are associated with a grossly vegetation. In desert . 

regions where the rare rains occur as heavy downpours, theSfE" 
rapidly parched again, but the subsoil is temporarily moist, hence 
it supports a few shrubs and plants which have devices for storing 
water and preventing transpiration. 

Where the supply of moisture is great, the leaf surface is large 
and the trees bear leaves throughout the year ; where there is a 
season of drought sufficiently prolonged to diminish seriously the 

6 1 n> the trees either check transpiration by 
eclding then leaves, or retard it by various devices. The leaves 

may, for example be very small, or even be reduced to thorns or 
spines, they may be rolled back so that the under surface is not 

msses and herhs^T ** C ° Ver ^ by a thick skin - In tIle case of 
grasses and heibs, those parts which are above ground die down 

k — P ° Ssible ' The effects of heat 
and moisture can hardly be separated. Temperatures miv bp 

too high or too low for particular plants, but not for plant life in 
general ; lowly forms of life are fnnnH m u *r - P t , m 

the “cold note ” in ! arc tot f d m boiIm g springs, and at 

mre of o°cL ln Slbena is forest growth. The tempera- 
ture of o C. is only critical because at or near freezing mint 

rSons C tte°lif "T ^ ^ ^ In P olar and su ^P olar 

regions the life-cycle is completed in the few short weeks of 

period "in ten ^ remaindeT ul the is a resting 

L a Lit nZTT f e / egW T SUbjeCt t0 P mI ™fT<=d frost there 
the tecs sLft ,° f m to Six months > when many of 
L if f e \ T leaWS ‘ and tne over-ground parts of herbs die 
In ihose tropical regions where the rain occurs onlv in 
lie summer months, the latter part of the dry season becomes J o 
a T m f •***»>■ Jo regions where there is both ” 

t Y , SU T ei ’ * Ile Plallt3 a PP ear "’Hh a sudden luirsten 
Sp * 8 ' and Wltber when early stimmer is past 

of tlpteLre'duringteat ^is 

is only the amount of rainfall that falls during the "vegetative 

7 rr b : C r idered ' and ™ here Th^f actor 
evapoiation must be taken into account. In temperate 
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regions with cold winters the spring is usually dry, but the 
reakmg up of the frost and the melting of the snows supply 
the moisture necessary for the germination and early growth 
o the plants. An important source of moisture, other than 
direct rainfall, is underground water, which may creep up to 
le surface by capillary attraction and reach the roots of the 
p ants. Hence deep-rooted plants occur in very dry regions 
The permeability or impermeability of the soil is of importance 
liras gravel, chalk or limestone regions trill be dry, even when 
the rainfall is considerable, while a small rainfa'll suffices to 
make a clay area wet. 

dLL',* lmy , Check or prevent tree growth, either by their 
^tractive violence, or by promoting too rapid transpiration 
and so withering up the leaves. Warm winds of the foehn and 
Chinook type serve the useful functions of melting the snows 

excSalTland^ * h ° “ Mamn - though thdr 

exceptional heat and dryness occasionally ruin crops. 

are ”*-?*?** Ration types or associations 

are the forest, the grassland, and the desert, which correspond 

s t^rM and tL 

types • nowhere k th ier f aiC a S0 tlans *donal and mixed 

Emmtn^r i ^ “ ^ YUpt chan S e frora one to another 
Equatorial and Monsoon Rain Forests.— These consist nf 

very tali trees, interlaced with creepers together with h f 
and undergrowth, and are often difiSL ^Tof 

rtan rin w^"™ 8 ^ the fall each year but 

Lest st tr^ZZ 'n "V* *7* at ““ ™ : the 

2 tStpL: 

terns art also characteristic. These forests nro • A 

equatorial belt with rain nt .11 c LL , , . fmmd ln the 

open association bare patete oTUfk or' ” “ 
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extmTow'r^r^” 115 ° r ® avanna ' ls - — Grasslands of this kind 

hate a ill 1 b ° rderin S the equatorial belt which 

have a long dry season but plentiful rains in summer The 

dry season prevents tlif* mvmrf'k $ ,•» _ * txie 

^ 

and complete t& period* f TT* 

rrtras- d dr e f g ~‘ 

groups, and 7 ” ”?* 

eucalyptus, and baobab are tvpicaf the litter )•* aCaC,a ' 
size for a savannah tree In snetialt ^ n S ol ^P^i 
ralley bottoms and the windward flanks of mounters ^thS 

son thn r'oeeum 6 fndlhe ^ T’T a dmse bush 

devices fm- ° ’ f the plants of the savannah often show 

D^eri T S 7 ater ° r CheCldl, g Aspiration. 

they extend into latitude ^ f °f yearS ' In CentraI Asia 

the air and the continental ? emperate> tJle dryness of 
temperatures. Plants mav he p *~ oducm g summer 

especially where there 3 « V ?*** ° Ver wide areas ^ 

they are 7 scattered aboS^ ^ 

them. Many devices for «+««• ^ ° n ^ distances between 

are found, and when a rare -v^ ^ cbecPin & r transpiration 

and bear fmit w^h e Z r ^ the plants blo ^m 

species of cactus are typical of thedr/T 1 ^’- ^ numerous 
and fleshy and contain l T * ; their stems are thi ck 

reduced to spines In ° + Wd } er ’ wbde tPe * r leaves are 

Wy, owix^emri& Par ^-° f ^ ^ ** dew " fa11 is 
to nourish plant growth A COol * ng ’ and this is often sufficient 

*-rf" * rsa 

tt. P,„ 4 . 
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jpcome more abundant, low bushes and dwarf trees may be 
numerous, while occasional stretches of grassland are found’ 
■Such a region is termed semi-desert, scrub or bush, according 

lifeless ckl’ert folms a border the almosf 

GraSSlandS '~ Tllese grasslands, in particular parts 

h sumnn^’T' *"*““■ arc foi,nd ™ regions With 

ot summers and a moderate rainfall where the subsoil is generally 

of moiWnre ***”' ** is not due fo lack 

• 7 L ’ ^ ie 3o °seness of the soil, the occurrence of qfrrmo- 
winds or the periodical destruction rf the trres by foe ™ f 

betwa-n'thW 0 ’ “5“*^ ln many re « ions abo ‘here is a struggle 
the grass hasYcen di f assIand “ssociations. When once 

vL™ n ! ,, all0wed t0 occu Py » region, its growth is so 

SWf f eedImg treeS are ^oked up and destroyed In 
spring and early summer file green grass is bright with flowers 

t, fairly ab X ant ( ° ; ' cr 4 a « 

ah4r «r r *** 

such as the oak, beech and maple Mo “of l t r f 

fertilized, and therefore haJ ; n . tites are wind- 

forests contrast with those nf +h C0 ” S P ICU0US flowers. These 
the absence of briVht fi f ^ ? 0t reglons both h ^use of 

k it 

.1™. ««, >ta », sei : s ,™. “ "* y w 

Where the temperate forest extends eauator wnrrlc • 

higher temperatures and withYS^^f 

type intermediate YcLactc 

and equatorial regions. ‘ * lllose of temperate 

the r nters are 

The broad leaves of the freA a -j lnba somewhat scanty, 
hy the « needl4 of ue h *”»* ™ replaced 

^ for the needled ££ £ 
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tret reth f ” mformly dry conditions - Most of these 
trees retain their leaves during the winter, for the cold season ;= 

too long to be taken as a resting period md T 1S 

at the beginning and end of the seLn mutt “rtS'bid In 

respect the larch and birch are excepttoLl tt wf 

exceptional in having broad leaves and in w h • h ls aIso 

These forests have also i n , urest re gi ons. 

the mi, d wet regions favourable t ded "feel nrtlf 
on the west coast of North Amorim w ■ f t es > notab J y 
may attain to gigantic nronorfirme ’ r . m SUC1 cases tbe trees 
forests predominate conifer-? * i H regions where deciduous 

- - mSLTss air a rr **“- 

on the sand-barrens of the coastal plain 0 P f Cunhed sLT * 
Regions of Evergreen Trees and «?f.rnK C on ed ^ tates * 
of the “ Mediterranean " trnn Shrubs,- These are regions 

since the rainfall occurs in tw. f h summer droughts. Here, 

tion is not great, the subsoil rs rnoiS to°fl ^ the evapora - 
husbanded in summer hen ro ^ the moisture mu st be 

to dry conditions; the treef which ° W Vari ° US adaptations 
and have small tourii-skinnorl i are ever S reer h are small, 
heaths with rolled back leaves indh'lt and t dee P ro °ts, while 
Grasses are not abundant their nb U i° US p ants are numer ous. 
herbs and small 

in Portugal and MorocS \hf «“ ^ests of cork-oak 

is a sombre grev-green The , P 5 evai tone of the vegetation 
the typical characters of tte^plantlof th ' ^ and myrtIe show 
Tundras and Ice Deserte -tw f th f assoaati °n- 
where the warmest month has a t and ‘ n tIle polar re gi°ns 

and the prec.pitationTs smil andT t° f l6SS than I0 ° C - 
the tundras the subsoil is norm, ld oc ™rs chiefly as snow. On 
to. and only the surface SiawIdS Z" Z £ l depth of «*«1 


within it these give place to a great variety nUmerous ' and 

“« “« - -"'St tas 
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Cd Lon^thf SoXt Se! ° f the ArCtiC “ d 

in sucSon °J differait typCS follow one another 

m succession as the altitude increases. The change is at first- 

due to the decrease of temperature, for the rainfall on the lower 

thTprelS Msoff USUaUy f b ™ dant At ^eiy high levels 

of the ah for ' ° Wmg , t0 the S rea % Creased capacity 

me an for water vapour; here, too, the snow-fields which 

v«o e n gr ° Und fOT ^ ° r Wh ° le ° f yL UecT tte 

“ui “°™ tain f are forested ’ and in equatorial regions a 
eou-itori-il V \ °- vc ^ <d;l t Ioris may be found. The dense 

occur m the bottoms of high valleys 
and in regions covered by snow in winter 
but abundantly watered by the melting 
snows m spring. Above the level of shrubs 
and meadows a semi-desert region of 
tundra-hke aspect may be found, just 
below the limit of perpetual snow. 

, h 0n l f^.i coId > dr .y plateaus such as 
those of Tibet and the Andes, a semi- 
desert vegetation consisting mainly of 

founds bUSheS and C ° arSe graSS is 

World Distribution.— The broad dis- 
tribution of these vegetations is shown in 
the map (Fig. 95 ) and is expressed dia _ 

grammatically m Fig. 96. In general a 
western marginal, an eastern marginal 
and a continental sequence of associations 
may be traced. Fig. 96.— Schematic Dia- 

^Z eSte Z t Iareilml Ve Setations. Con- 
sidenng the types from the equator pole- tion ; • t Fo ' ReteeMe to 

H puie marking see Fig. 95.] 
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wards, it is seen that the equatorial forest is succeeded by 
the savannah as the rainfall diminishes, and this merges 
gradually into semi-desert and desert. The latter usually lies 
about the tropic. On the pole-ward side of the desert, a semi- 
desert is followed- by a. “ Mediterranean ” type of vegetation 
As the rainfall becomes more abundant in summer, this gives 
place to temperate broad-leaved forest, followed in still higher 
latitudes by coniferous forest. 

. E (lsiern Marginal Vegetations.—- The eastern margin differs f 
climatically from the western chiefly as regards the higher rainfall 
° the tropical and sub-tropical belts, and the lower temperatures 
ot high lat itudes, ; The equatorial forest merges into a sub-tropical i 
forest (with perhaps an intermediate savannah region), and this 
m turn into a temperate broad-leaved forest, a coniferous forest ^ 
and finally tundra. 

Continental Vegetations. ow rainfall is the predominant 
note of continental climate outside the equatorial belt. In 
addition, there are the high temperatures of the tropical regions 
and the great extremes of temperature of the temperate regions! 
Hence the deserts and grasslands have here their greatest develop- 
ment. I he succession is as follows equatorial forest, savannah 

foresi S rassla *d, coniferous 

In tracing these series of vegetations on the map in Fig. 05, 
ie natural conditions which cause unusual limitations or 
extensions of the belts should be noted. Thus in Europe the 
penetrating inland seas give an exceptional extension to the 

Confine 1 XTl while in the Americas the cordillera 

America ^he ^ reg!ons ' In tem P e rate South 

eaTero ' 1 n f r “ s of the continent has eliminated the 
eastern maigmal area altogether. 

Ocean Vegetation.-- -In tidal waters there is a great abundance 
of seaweeds attached to the rocks and to the sea-floor. A limit 
penetrate^ growth by the depth to which sufficient light can 

£ sclntv ' Tn th p tllan 200 fathoms the vegetation 

nlan+c K' ? the ° pen Sea? xt consists of innumerable floating 

nlted watem r °Th P1C ° CCUpy the suflk ' ie “tly fflumi- 

nated waters, these plants, which form the food material for 
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tlis marine animals, are borne alonp' Ktr +ha 

give to these an • g y 1 ocean curr ents, and 

f, arinl; I t an additional importance. The name plankton 

vegetable “* mng ’ lloatm § organisms, whether animal or 

ANIMALS 

snpphesm^water'andffood'^Most 01111 ^ U ? ™ th distribution of ' 

Is cble % limited by such barriers as^he ocean T] 
great mountain chain. But the areas o™ ?’, m 1 ^ ° r a 
species are now found are much more limhL !h ' * 5“ ™ 1 ° US 
once formed their home. The de ruction of tf , ^ WhlCh 

the introduction of domestic animals an?, t , ? ve f etatioa . 
wild r i Tiimnic oil + i x *" c 1 ^ ^ practice of liuntino* 

^^dr nCt ^t range and their “rs s 
•bunda.J'ori^ 1 ,^,^,^* ° f ““ a “ maI Kfe The 

scarcity of plant-feeders arril th ete ™ lnes the abundance or 

-ines 'the dumber ?f' teh-ted"^ ? °f 'lT “ det - 
insects, molluscs and worms wtnVK i ei * ebrates > such as 

vegetation, form a very large proportion^t/ 10 ^ decayed 
region. Thev are -fK 0 t ?■■ ? bon the animals of every 

s tt: or r ny 

animals and the carnivorom ■ 1 ^ lrna J s : sucb as the grazing 
great birds of prL w™?hZ ^ * llUnt them - and 

smaller mammals, are relatively ^ “l* 116 

are concerned. y ^ nmcant as far as numbers 

to, brn fes mJkedt™ thS™%t?;LT°te C o an8 ' e ^ 

food supply, causi the 
bratcs. Some pass the season in f hf V° f many mvcrte - 

others in a state of susnomi,? ! form of e ® s or pupae, 

feed upon them arc 1™ 1 ““ tile animals which 
migrate to an^N^L "ffi, 1 ? 1*° hibemate or to 
absence of food ; seeds berries L t ’* however , an entire 
ground stems supply many birds w ' nUtS ’ , r °° tS and under ~ 
turn are food for larger animds d d mammals . which in their 
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Since animals can adapt themselves to very varying conditions, 
and since few observations have been made except of the higher 
forms, it is impossible to divide the world up into areas occupied 
by definite associations of animals, but certain regions have their 
marked peculiarities. 

Animal Life in the Forests. — In the hot, wet forests, with their 
wealth of vegetation, there is an enormous development of bird 
and insect life, and great numbers of animals are adapted to a 
life in trees. Such forests are alive with birds and monkeys, 
and there are many tree-frogs, tree-snakes and tree-lizards. 
Owing to the density of the undergrowth there are few animals 
of any size which cannot climb or fly. Only the elephant, with 
its vast bulk, can force a path through the virgin forest. 

Wherever the forest becomes more open, the number of 
ground-dwelling animals increases. In, the deciduous anci 
coniferous forests there are many animals of the type of the 
wild boars and wolves of Europe. Various species of wild cats, 
squirrels, opossums and flying foxes show adaptation to life 
among trees. In the coniferous forests the most important 
fur-bearing animals of the world are found. 

Animal Life in the Grass and Scrub Lands. — Here there are 
flocks and herds of grazing animals, including antelopes, deer, 
and wild varieties of the ass, horse, camel, and ox. Dependent 
upon them are the larger beasts of prey — lions, tigers, jackals, 
hyenas. Partly because the grazing animals are defenceless 
against their enemies, and partly because they must often travel 
long distances in search of water or fresh pasture, they are endowed 
with the power of very rapid movement. It is in these regions 
that the swift-running, flightless birds, such as the ostrich, 
emu, rhea and cassowary are found. Burrowing animals, and 
especially rodents, are very numerous in the grass and scrub 
lands ; they obtain their food from the thick roots and under- 
ground stems developed by plants in consequence of the scanty 
rainfall. They are generally found living in large colonies in 
burrows which form a refuge from the carnivorous animals 
which prey upon them, and a protection against extremes of 
temperature. The jack-rabbit, jerboa and coney are examples. 

Life in these regions shows marked periodic changes. In 
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the temperate zone, the larger animals move northwards or 
the mountains in, summer, southwards or down to the sheltered, 
valleys in winter; in the tropics the movement is away from 
or towards the equator with the swing of the rainfall belt, or 
it may be towards the river valleys and permanent water-holes, 
as the season changes from wet to dry. In the cold or dry 
season the smaller animals considerably decrease in numbers 
or pass the time in sleep. 

Protective colouring is well shown in the grasslands. In 
the vegetative season the tall grasses .and bushes afford abundant 
cover for the game, but when the summer heat has withered 
all the plants, the brown, tawny or striped coats of the larger 
animals harmonize with the prevailing tones of the bare rocks 
and the scanty vegetation, and so render them less easily 
discovered. 

Animal Life in the Deserts.' — -The deserts have a very restricted 
animal life ; the scanty vegetation supports insects and rodents, 
and there are also reptiles and a few birds. The yellowish- 
brown colour of these animals renders them practically in- 
distinguishable from the sand and rocks. The larger animals of 
the grass and scrub lands may be met with in the desert, moving 
from basis to oasis. The broad, padded hoof of the camel is 
well adapted to travel across the yielding sand. 

Animal Life in the Tundras, — Here, the pools and boggy 
places, formed when the surface thaws, are the breeding ground 
of innumerable insects, and flocks of birds fly pole-wards in the 
summer to feed on these. Certain grazing animals, such as the 
reindeer and elk, feed on the mosses and lichens. 'The low 
bi'rry-bearing Lushes: which -grow in the more favoured situations 
support a few birds and rodents, and these in turn some beasts 
of pixy. The hard conditions of life lead to the development 
of very special protective colour devices. The arctic fox, hare, 
and ptarmigan have in summer a brownish colouring which 
harmonizes exactly with that of the lichen-covered rocks; but in 
winter their coats are pure white, so that they are invisible against 
the snow. 

The ocean margins in all parts of the world are the home 
of great flocks of sea-birds, which catch fish or live on the sea 
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animals exposed by the tide or cast up by the waves. These birds 
and the polar bear form almost the sole life of the polar regions, 
where the absence of vegetation makes the sea the only source 
of food. 

Life in the Oceans. — The oceans may be divided into three 
regions, the littoral, the pelagic, and the abyssal. The littoral 
region where the waters are shallow, has the richest vegetation, and 
hence supports the most abundant animal life. It forms the 
breeding and feeding ground of countless fish, and the most 
important fishing grounds are on the continental shelf, or littoral 
region of the temperate lands, where edible species are most 
numerous. The pelagic region has a vegetation of plankton, 
which is the basis of life. With vegetable plankton animal 
plankton is associated, and the two form the food of the whale, 
one of the most important animals in this region. The abyssal 
region comprises the areas beyond the range of the penetration of 
light where there is no vegetable life, and hence all the animals 
either live on decayed organic matter or are carnivorous. 
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CHAPTER XII 

THE PEOPLES OF THE WORLD 

It is a matter of common knowledge that the people who 
inhabit different parts of the world differ from one another in 
many respects. For example, the typical Englishman of East 
Anglia may be contrasted with the typical Negro of the Sudan, 
and both the Englishman and the Negro with the typical Chinese 
of the Yangtse Basin. It will then appear that these three differ 
from one another in their physical characteristics, in their mental 
characteristics (which are much more difficult to ascertain and 
to classify), in their languages, and in their religions. 1 

Thus there are the following obvious differences : the typical 
Englishman is taller than most inhabitants of the globe, being 
about 5 feet 8 inches in height, has more or less wavy hair of 
medium length, and a fair coloured skin, whitish with a reddish 
tinge ; the typical Negro is as tall, but has short and woolly hair 
arranged in very close and interlocking spirals, arid a very dark, 
perhaps black skin, while his lips are thick, his nose flat and broad, 
and the lower part of his face projects markedly beyond the upper 
part; the typical Chinese is considerably shorter, being about 
5 feet 4 inches in height, has long and straight hair, and a yellowish 
skin, while his eyes are narrow and oblique, and his cheekbones 
high and prominent. 

Beyond these obvious physical differences there are others 
less apparent. A measurement of the head of the Englishman 
reveals the fact that the length of his skull from front to back is 
much greater than the breadth, the ratio of length to breadth 
being about roo : 78 ; the skull of the Negro is still longer in 
proportion to its breadth, the ratio being about 100 : 75 ; while 

1 It is important not to confuse physical and mental characteristics. In 
intelligence and capacity dark-skinned peoples are equal to those with white skins. 
Isolation, poverty and lack of educational opportunity are principal causes of 
so-called backwardness, and very great changes are now in progress in these 
respects, j v. 
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the length of the skull of the Chinese is less marked, the ratio 
being about ioo : 81. 

These and other physical differences are so considerable that 
we say the English, Negroes and Chinese belong to different 
races, and one object of this chapter is to discuss the. characteristics 
of the peoples of the world, to divide them into various races, 
and in some degree to explain their distribution. In this 
connexion, as in the maps in Figs. 97 to 100, the complications 
following from the recent immigrations of Europeans into the 
Americas, Africa, and Australasia are omitted ; only the natives 
of these continents are first studied, and the modifications due to 
European immigration are discussed later. 

It is again a matter of common knowledge that in the three 
cases just considered the languages of the people are also quite 
different, but it must be realized that a difference of language 
does not always accompany a difference of physical character- 
istics, e.g. a Negro child bom and educated in England would 
speak perfect English ; also a similarity of language does not 
always accompany a similarity of physical characteristics^ for 
history gives us many examples of an invading people permanently 
imposing their own language on a conquered nation. It is 
therefore important to bear in mind that language is not a sure 
indication of race. 

In the same way, differences of religion must not be confused 
with differences of racial qualities, though in the examples quoted 
the typical Englishman is Ghristian, the Negro is Mahometan, 
and many Chinese are Buddhists. For this reason it is well, as 
far as possible, to apply to the various races no names which are 
applied either to any language or group of languages, or to any 
religion ; the three ideas of race, language and religion should be 
kept distinct, or confusion and error will result. 

Classification of Races.— These considerations suggest that 
to classify people into their races, one must examine not only their 
characteristics but how these were obtained. The characteristics 
which people have because of their descent may be taken as a 
guide, but those which are acquired (whether they are physical 
or concerned with language or religion) do not indicate the stock 
from which the people come, and are therefore no criteria of their 
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race. The question therefore remains as to which physical 
characteristics are an indication of race, and the answer to that 
depends upon the further question whether the particular 
characteristics are transmitted unchanged through successive 
generations, or whether they can be produced or altered by 
external circumstances. ■ 

If skin colour is considered from this point of view, it must be 
borne In mind that all the varying tints are due to the amount 
of brown colouring pigment in the cells under the outer skin ; 
similarly all differences of colour in hair and in eyes are due to 
the amount and distribution of the same brown pigment. The 
“ tanning " of the skin after unusual exposure to the Sun’s rays is 
brought about by an increase in the amount of the pigment, but no 
change in hair or eyes is observed, and the “ tanning ” of the 
skin is not transmitted to children. The fact of “ tanning ” does, 
however, suggest a certain connexion between climate and coloura- 
tion, and this connexion is suggested also by the map showing 
the distribution of the colour of the skin (Fig. 97). This map 
shows that the darkest colouration is in peoples living within the 
tropics, with the exception of the now extinct Tasmanians, and 
in all probability these migrated from the island region north of 
Australia, while at the other extreme the fairest peoples are those 
of Northern Europe. It has also to be remembered that the 
people of the equatorial forests are sheltered from the Sun’s rays, 
and so the darkest skin colouration is not likely to be found in 
those forests ; also the case of those Polynesians who are com- 
paratively fair-skinned can be explained by the fact that they 
represent comparatively recent immigrants. Marked pigmentation 
is a protection against excessive insolation, and this pigmentation 
affects not only the colour of the skin but also that of the hair 
and eyes, blue eyes corresponding in this respect to a fair skin. 
Hence in very sunny regions, dark pigmentation has a “survival- 
value” for the individuals who possess it; in the long run natural 
selection weeds out those who do not, while the darker individuals 
survive and transmit their characters to their children. Yet it 
takes a very long time for natural selection to act in this way, 
and when people immigrate into a new region their descendants 
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broad face than the Mongols. The Manchus, wno now form 
only a small proportion of the inhabitants of Manchuria, belong 
to the 'fungus group, but are taller ; this difference is also seen 
in the Koreans. Indeed it- is probable that long before the 
times of which there is any written record, there was a mixture 
of the Mongolians with another race of quite different character- 
istics, for still further east, in the south of Sakhalin and the north 
of Yezo, are the Ainus, who are long-skulled, have wavy hair 
and heavy beards, and have not the Mongolian eye. The Ainus 
may be regarded as the modern representatives of a race which 
by some mingling with the Mongolians gave rise to the present 
peculiarities of the Manchus and Koreans. 

In the north-west of Asia another blending of the Northern 
Mongolian stock seems to have occurred. A long-skulled people, 
possibly akin to the Northern European race, seems to have 
migrated into Asia, and by mixing with the Asiatics to have 
produced the two great Western groups of the Mongolians, the 
Ugro-Finns and the Turki peoples. In both of these groups the 
skin is rather a yellowish-white than a yellow colour, and the 
Mongolian eye is frequently absent among the Western Ugro- 
Finns and seldom found at all among the Turki peoples. 

The Ugro-Finns have spread outwards from the region of the 
Ural Mountains, and include the Ostyaks of the basin of the 
lower portion of the Ob river, the Samoyads of the western portion 
of the Asiatic Tundra, and the Lapps of north-eastern Scandinavia. 
Partly derived from the same race, but greatly modified by 
admixture with Europeans, are the Finns of Finland, several 
small groups in Russia in Europe, and the still more Europeanized 
Magyars of Hungary and Bulgars of Bulgaria. 

The Turki peoples are widely scattered. Separated from the 
others, far to the east are the Yakuts, stretching widely on either 
side of the Lena River, The heart of the Turki country may be 
regarded as Russian Turkestan, and there the people form the 
Kirghiz tribes. These may be divided into the Kazak (i.e. Rider) 
Kirghiz of the steppes, and the Kara (i.e. Black) Kirghiz of the 
highlands to the south-east. The Kazaks (whose name has 
been altered into the familiar " Kossacks ”) have extended into 
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Tatars. West and south of the Sea of Aral are the Turkomans 
while the Osmanli Turks have largely occupied Asia Minor and 
intruded into Turkey in Europe and the districts west of the 
Black Sea. e 

The small stature of the people of the extreme north of Asia 
is worthy of notice (see Fig. 98), for as has been now shown 
these peoples are of different races and yet are all short, while 


Fig. x ox.- — Peoples of Asia. 


other peoples of the south who are akin to them are considerab 
taller,. There is every indication that their inhospitable enviroj 
ment is the cause of their low stature, 

South-Western Asia.— It is evident, therefore, that tl 
cun ary between Europe and Asia does not divide peoph 
according to race, and this is still more apparent when the soutl 
western portions are considered, for the wavy-haired group < 
peoples stretches without a break from southern Europe to Assan 
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To the “ Mediterranean " race belonged the first-comers among 
the peoples inhabiting Asia Minor ; these are now found on the 
coast and in the larger towns, and also include the Kurds. The 
" Alpine ” race were later immigrants, and these were the 
ancestors of the present Armenians. Comparatively recently 
the straight-haired Osmanli Turks intruded ; these were the 
ancestors of the present day Turks, who are still frequently 
nomadic but by intermixing with other inhabitants have become 
similar to thorn in many physical characteristics. This mixture 
of races is still more marked in the Caucasus region. The map 
in Fig. loo shows that the average skull-form is broad in Asia 
iMindr,ibwing:'to, the intrusion of two broad-skulled races upon an 
originally long-skulled population, although the Mongolian strain 
has not been sufficient to cause the greater number of the people 
to have straight hair. The lands around the Arabian desert are 
occupied by the Semitic branch of the Mediterranean race, which 
includes the Jews and the Arabs. 

The Persians also exhibit the typically Mediterranean charac- 
teristics, and in parts show the effect of both Turld and Arab 
immigrations. Afghanistan and Baluchistan are also inhabited 
mainly by people akin to those of the Mediterranean region, but 
the Pamir highlands seem to be peopled by the Alpine stock, 
which here, as in so many other cases, appears to be specially 
adapted to highland conditions. 

India.™ The population of India is extraordinarily complex 
(notice the map in Fig. 97), and at least six different stocks must 
he distinguished. 

(1) The Dekkan is largely inhabited by Dravidians, a wavy- 
haired, long-skulled, brown-skinned and short race. This 
includes the Bhils in the west of the northern part of the Dekkan ; 
the. Gonds in Lhe centre of the northern part ; the Mahrattas in 
the western part ; and in the south, the Telegu and. Tamil 
speaking peoples, the latter of whom have spread into the 
northern part of Ceylon. 

(2) Among the Dravidians are found some isolated tribes of a 
lower type belonging to a still darken* and shorter race. This 
race was in all probability the earliest to inhabit India, and was 
displaced by the Dravidians ; hence the term f< Prc-Dravidian ” 
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has been applied to it. Besides the few tribes in the south of 
India it includes the Veddas of Ceylon, and its influence can be 
traced as far east as Australia. 

(3) The north of India was long ago, about 2,000 years b . c ., 
entered by a taller and fairer people known as " Ary as," now 
placed in the group termed “ Indo- Afghans," and akin to the 
Mediterranean peoples of Europe. These new-comers mingled 
with the aborigines, and their descendants were modified by later 
comers, but their characteristics are still to be seen in the present 
population, and probably most purely in the Sikhs of the Punjab. 
The Rajputs claim descent from the same race, but later and 
historic intrusions have in many cases made this claim little more 
than traditional. Farther to the east, in the Jumna-Ganges 
region, the effect of this Indo-Afghan influence is less apparent, 
and in Bengal it has been still less, so that here the earlier 
Dravidian type is but little modified. This is exemplified by 
the decrease in stature from Afghanistan to Bengal indicated in 
Fig. 98, 

(4) From about 150 b . c . onwards, wave after wave of invaders 
belonging to the Mongolian races poured into India, conquering 
and plundering and to some extent modifying the population. 
Thus the Scythians first overran the basin of the Indus, and in the 
fifth century a.d. one branch of the Huns conquered all the north 
of India at the very time that their kinsmen penetrated into the 
west of Europe. From 1000 a . d . other conquests led to the 
extension of the Mahometan religion and the establishment of 
empires, notably the Great Moghul empire, but they had little 
influence in the matter of race. 

(5) In the extreme east of Bengal and in Assam it seems that 
there existed a wavy-haired stock, which was neither Dravidian 
nor Fre-Dravidian, being taller and with a lighter skin than 
either. In these respects the people of this stock are more like 
the Indo-Afghans, but the features are less European in type, the 
nose, for instance, being broader and less prominent. As this 
race is found represented throughout the island groups as far as 
Polynesia, it has been called “ Indonesian,” and it is possible that 
in its origin it was connected with the European races ; certainly 
both the Indonesians and the Polynesians (described below) 
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modem European ways much more readily than the Chinese, 
who are more of one type, very conservative in character, and at 
present far behind the Japanese in their development. 

The various peoples of Burma occupy just those portions of 
the country which their history would lead one to expect. Prob- 
ably the earliest inhabitants were of the Indonesian race and 
are represented by the people of the Mergui Archipelago, where 
they have been sale from intruders, for from the north and the 
east, long before the Christian era, there were invasions of the 
Southern Mongolians. First came the Mons, afterwards forced 
into the region of the delta of the Irawadi ; later the Burmans, 
who now occupy the greater part of the country ; and later still 
the Slians and Karens of the east. 

In a similar way the position of the peoples of Siam and 
French Indo-China illustrates their racial history. The Cambo- 
dians are taller than the people to the north of them, and many 
of them have wavy hair ; they have been driven to the delta 
of the Mekong by the pressure of the Mongolians behind them. 
These are the Annamcse and the Siamese, the latter of whom 
are mainly from the same stock as the Shans. 

The Malay Region. — The Malay Region is inhabited by repre- 
sentatives of each of the three great racial divisions 3 ; it is a 
bridge on which several races have left abiding traces of their 
occupation and passage. As in the case of Indo-China, the chief 
strain belongs to the straight-haired Southern Mongolian group. 
This strain is called Proto-Malay, since the present Malay peoples 
are descended from it, after modification by mixture with the 
wavy-haired Indonesians. Among the Malays in the Peninsula 
and also in Sumatra are tribes of different origin : there are the 
wavy-haired pygmy Sakai of the same race as the Pre-Dravidian 
tribes of India, and the Semang, who are also pygmies but with 
a very dark skin and woolly hair. These latter therefore belong 
to the same great racial division as the Negroes of Africa and are 
termed Negritoes. A closely allied race is found in the Andaman 
Islands. It is probable that such peoples once extended over 

1 Viz., the straight-haired, wavy-haired and woolly-haired groups. 
The map in Fig. 99 shows only the predominating straight-haired peoples 
in this region. 
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the whole of south-eastern Asia and the neighbouring islands, 
and it is possible that from such people the African Negroes have 
evolved -7" -y/. ; 7. v . 

The islands of this region are occupied by descendants of the 
same races, but on the whole, the straight-haired Proto-Malay 
peoples may be said to predominate. 

Australia and the Islands of the Pacific. — From the point of 
view of the distribution of races, New Guinea marks the approach 
to the islands of the Pacific (including Australia), for it is inhabited 
by a race distinct from those of Asia, and when we have added 
this people of New Guinea to those already considered, we have 
all the elements from which the populations of the Pacific islands 
have developed. 

Hie inhabitants of New Guinea, called Papuans, may be seen 
from the maps to be in the main woolly-haired with long skulls. 
This combination of the two chief indications of race suggests 
that they should be classified with the Negroes ; this is confirmed 
by the projection of the lower part of the face, the flatness of the 
nose and the very dark colour of the skin, although their average 
height is below that of the Negroes. The Papuans probably 
inhabited a great deal of the region around New Guinea in the 
remote past, and with them the Negritoes, with whom, of course, 
they are to a certain extent akin ; probably some blending of 
their characteristics also took place. Thus a people belonging to 
the woolly-haired race seems to have spread from the region lying 
to the north of Australia, through the eastern portion of the 
greater Australia which existed in those days, and so by land to 
what is now the island of Tasmania. Here their descendants 
lived till long after the annexation by Europeans. The Tas- 
manians have only recently become extinct, and their physical 
characteristics are shown on the maps; it will be seen that in 
the important matter of hair texture and skull- form they were 
similar to the Papuans and Negroes, but differed from the 
wavy-haired Australians. 

The map in Fig. gg shows that Australia is now occupied by 
wavy-haired natives, and so it is evident that if these woolly- 
haired ancestors of the Tasmanians once occupied Australia, they 
must have been displaced by a wavy-haired people, and most. 
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probably these were of the Pre-Dravidian race, who also came 
by way of the Malay region. The differences between the 
Australians of the present day and the Pre-Dravidians of India 
and Ceylon have been accounted for by modification due to their 
different environments. Speaking of some of the Australians, 
Professor Gregory says : " During life in the Central Plains 
they became specialised to suit desert conditions. The dry 
arid climate led to the development of muscular, thin bodies ; 
the extreme glare may have led to the recession of the eyes . . . ; 
and the scarce food led to the development of the teeth and 
corresponding increase in the size of the jaws.” The population 
of Australia seems always to have been very scanty, probably 
only about 150,000 at the beginning of the European occupation. 
The present aborigines are estimated to amount to half that 
number. 

The breaking down of the land connecting Tasmania with 
Australia would account for the isolation and survival of the 
woolly-haired Tasmanians, just as the much earlier breaking 
down of the land connecting Australia with other continents 
would account for the preservation of the Australian marsupial 
animals such as the kangaroo. 

The Melanesians (who inhabit the islands between and in- 
cluding the Bismarck Archipelago and the Fiji Islands) are in 
the main like the Papuans, but in some physical characteristics 
and in their language show similarities to the Polynesians, who 
include the Maoris of New Zealand, the Hawaiians and the 
peoples of all the islands east of a line drawn between Fiji and 
.Hawaii. 

The constant trading and frequent migrations between the 
islands of Polynesia have resulted in a complete blending of the 
peoples into one type, and prevented the differences which 
would tend to arise if the islands had been cut off from easy 
inter-communication. These Polynesians are wavv-haired, tall 
(i.e, above 5 feet 8 inches in average height), with features 
: decidedly European in type and with rather light brown skin. 

| It is known that they migrated eastward into the islands of the 

Pacific (about the time that the Angles and Saxons migrated 
r into the British Isles), and it is most likely that they are a 
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brancii of the Indonesian race who have gradually worked their 
way from India through the Malay region and Melanesia. In 
Melanesia the}/ left only slight traces in the physical charac- 
teristics of the aboriginal inhabitants, but caused them to speak 
their language, and after they themselves had passed on east- 
ward this language remained, so that although the Melanesian 
islands from the Bismarck Archipelago to Fiji are inhabited by 
people who are akin to the Papuans on their west, the language 
is akin to those spoken in Polynesia on their east. 

Northern Africa. — In respect of the races of people, as in 
respect of structure, climate and vegetation, the North of Africa 
is not distinct from the South of Europe, but with it forms one 
region. The Mediterranean race may be regarded as including 
the Semites and the Hamites, who together form the bulk of the 
population of Africa north of the Sahara. 

The Semites have wavy hair, markedly long skulls, oval 
faces and fine features ; from very early times the}/ have in- 
habited the south-west of Asia, and within historical times have 
spread far to the west. The Arabs in particular have migrated, 
conquered and settled, reaching across northern Africa to the 
Atlantic and also far down the eastern portion of the continent. 

The Hamites have a darker skin, usually less line features and 
frequently “ frizzy ” (but not woolly) hair. These differences are 
possibly due to these people having originated in a mixing of 
Negro blood with a Semitic stock. To the eastern division of 
the Hamitic group belong both the Fellahin and the Kopts 
of Egypt, the Bejas between the Middle Nile and the Red Sea, 
and the Gallas and the Somali between the head-streams of the 
Nile and the Indian Ocean. To the western division of the 
Hamitic group belong the Kabyles and the other Berbers of 
the Atlas Lands, the Tuareg of the Sahara south of Algeria, and 
the Fulahs who are mixed with and dominant among the 
Sudanese Negroes. 

To the same group must be assigned certain peoples who have 
a less pure descent. In the Atlas Lands the agricultural Berbers 
are Hamites, the nomadic Arabs are Semites, while the town- 
dwelling Moors are of mixed descent. The Abyssinians are also 
a blend of Hamitic and Arab elements. The Nubians on the 
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west bank of the middle Nile are a blend of Hamitic and V 
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those of the central group, (iii) On the west side of the continent 
are the Hereros of Damaraland and kindred tribes immediately 
to the north. 

In and around the Kalahari desert are the Bushmen, who 
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Fig. io 2,— 1 ’copies of Africa. 


are very short and have skin of a yellow colour ; their hair is 
short and gathers into tiny tufts, which give it a patchy appear- 
ance ; they have very broad noses, and their cheekbones are 
prominent. Thus they must be classed with the woolly-haired 
peoples, but regarded as quite distinct from the Negroes. The 
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difference between the Bushmen and the Hereros is strikingly 
shown on the map showing the colour of the skin (Fig. 97). 

In the better lands around the country of the Bushmen live 
still another people, the Hottentots, who have several charac- 
teristics which suggest thay have resulted from a blending of the 
Bushmen and the Bantus. The Hottentots have a yellowish 
skin of a brown tinge ; they are intermediate in height ; their 
hair is to some extent tufted and they also have prominent 
cheek-bones. The truest type of Hottentots are the Namaqua 
of the west ; those of Gape Colony are now of mixed Hottentot 
and Bantu or Boer descent. The Bushmen and Hottentots pre- 
viously inhabited the richer country of the east, probably as far 
north as Lake Tanganyika, but were driven south and west by 
the Bantus, who came from the Uganda region. Here, as else- 
where, the present position of the races Is suggestive ; in this 
case the strength or weakness of the various peoples corresponds 
closely with the richness or poverty of the lands thay have been 
able to occupy. 

The effect of a blending of races resulting in the selection of 
the characteristics most useful in a particular environment is 
exemplified in the case of savage Africa by the fact that the 
most successful warriors are the tribes of mixed Negro and 
Hamitic descent, e.g. the Masai, and some of the Bantu peoples, 
notably the Zulus, 

Madagascar, — The peoples of Madagascar are remarkably 
complex. Although the island is comparatively near Africa, it 
has been largely occupied by peoples who have come from South- 
east Asia, for the unindented coast of Africa has not encouraged 
seafaring, while the numerous islands of south-east Asia have 
developed peoples renowned for" their seamanship. From the 
Malay region, therefore, both Madagascar to the west and Poly- 
nesia to the east have been colonized. The side of Madagascar 
facing Africa is inhabited by people of almost pure Bantu blood ; 
hi the centre of the island are the Hovas, mainly of the Indonesian 
stock * on the east side are the Malagasy, of mixed descent from 
the Bantu and Ho va elements. 

The Americas. — If the primary division of races is made 
according to the texture of the hair, it is evident from the map in 
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Fig. 99 that the whole of the native peoples of the Americas are 
to be classed with the Mongolians as being straight-haired. This 
classification is strengthened by the fact that in respect of skin 
colouration yellowish shades 1 are found widely distributed. 
Yet an examination of Fig. 100 shows that differences of skull- 
form are very great, and that over considerable areas the people 
are long-skulled. The fact that the tribes vary in height from 
the very short peoples of Labrador to the very tall Patagonians 
is also significant. ■ 

These considerations make it necessary to suppose that if the 
original stock was akin to the Mongolians, great differences have 
evolved in the greatly differing environments. It is therefore 
clear that an immense time must have elapsed since the continent 
was first populated, and that the natives are now not of one type 
but of many types. 

For four centuries there have been immigrations of Euro- 
peans, and this influx has become much more rapid during the 
nineteenth century ; also, to obtain slave labour the Europeans 
introduced Africans./i-^yv;i. :: / : -'ri-;i/:'--S^T- : ^Y;-^-Vf ; - ; ri-V' YY 

These peoples have almost entirely displaced the natives in 
Canada and the United States, and a large proportion of the 
population of Argentina, Chile, and Brazil are European in 
descent. In these latter states and in most of the remaining 
countries there has been a great admixture of the European 
and native races, for example, nearly half the people of Mexico 
are of mixed descent (the “ Mexicans ”). Only in Central 
America, Ecuador, Peru, and Bolivia are the majority of the 
people of native descent, and taking the whole of the two 
continents into account the intrusive peoples outnumber the 
aboriginal peoples many times over. 

Moreover native races in most cases tend to die out after 
contact with Europeans, 2 owing partly to the disappearance of 

1 Although the skin colour of the people in different parts of the 
Americas may be called " yellowish,” “ brownish,” or ” yellowish brown,” 
it is misleading to use the term “ red ” ; the natives of America are 
neither “ red ” nor ” Indians.” 

2 The Negro peoples are exceptional in this respect, probably because 
the woolly-haired and wavy -haired peoples have been in contact in Egypt 
and other parts of Eastern Africa for thousands of years. 
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their accustomed means of livelihood under the new conditions 
partly to the adoption of new vices (notably drinking of spirits)’ 
and still moie to the spread of newly-introduced diseases These 
are much more fatal to the natives than to the Europeans, many 
of whom aie completely or partly immune : for example, measles 
spreads quickly with terrible and fatal results, small-pox 
destroyed three and a half millions in Mexico in the first epidemic 
of this disease in the sixteenth century, and consumption has 
proved the greatest scourge of all. On the other hand, medical 
science and sanitation are now making rapid strides in enabling 
white men to live in tropical countries, and to take one instance^ 
it is found that malaria can occur only when the germs are 
earned by a certain kind of mosquito, and that by the draining 
of the swamps both the mosquito and the malaria can be 
exterminated. 

Smce the native races of America are thus of comparatively 
little importance in the modem world, it is unnecessary to study 
them m detail. It may be pointed out, however, that the 
.Eskimo of the far north are in most respects like the Mongolians 
and among them alone of the natives of America is the Mongolian 
eye common, yet the fact that they are long-skulled will not 
allow them to be completely identified with the broad-skulled 
peoples of northern Asia. 

RELIGIONS 

Primitive Forms.— Many early and crude forms of religion 

J n i °c e parts , 0f the WOrld t0 which later forms have not 

Ldfr tW, 7 °- th6Se pnmitive forms may be grouped 
under the name oi animism, which denotes a belief that all living 

nd non-living objects have souls; thus water, the sky the 
^ 1 ihought t0 have s P irits which must be 

held W 6 t eV f l0pment of this beIief isfetichism, notably 

S d 7 3 l?^ TOes ’ wblch regards some particular objects as being 

^v b W 5* 7 eCia SpintS ; hence tlie ob i ect - Perhaps a stone 
“ a protection or propitiated by sacrifice. This 

hatoaL" btf V W 7 Ch thC ldDl iS n0t Considercd as the 

£ ^ ^ OT — tation of the spirit 



WX'.Z ll JLi X 



As some men were thought better able to communicate with 
the spirits than other men, these became the fetich men or 
shamans, whose aid is invoked by the people on all important 
occasions ; in this way a class of men became separated from 
the remainder and endowed with great power, and thus a definite 
priesthood evolved. 

Brahmanism. — Among the Aryas of India, the priests formed 
a very definite and hereditary group or caste ; the priests were 
Brahmans, and the religion was therefore called Brahmanism. 
In this system, which is at the same time religious and social, 
there are three other great castes : the warriors, to whom the 
Rajputs belong ; the farmers, who also have some standing ; and 
finally the lowest caste, who are held by the others in great 
contempt. Moreover, there are many sub-divisions of these 
castes, and each is associated with a particular occupation which 
is hereditary. The religion became debased, and is little more 
than a tangle of superstitions associated with many gods and a 
multitude of rites, many of which are meaningless or objectionable. 

Buddhism. — About 600 years b.c. a prince of the warrior 
caste, by name Gautama, Jived near the Ganges. He withdrew 
from the degenerate forms of Brahmanism and tanght a way of 
life that was both simple and pure. His followers called him 
Buddha, i.e. the Enlightened One, and the religion that has 
grown from his teaching is called Buddhism. It holds that the 
souls of men pass after death into other bodies, which are of a 
higher or lower type according to the merits of the soul, and it 
finds the reward of supreme virtue in " Nirvana ” or the com- 
plete cessation of life. It is a sad faith, and one which leads its 
followers to a quiet and kindly life. 

Buddhism has spread far over South-eastern Asia, but it 
has been driven from the greater part of India by Hindu (that 
is, later Brahman) devotees and by Mahometan conquerors, 
surviving only in the mountains of northern and eastern India 
and in the island of Ceylon. Its stronghold is now China, where, 
however, other religions are also professed. 

Religions of China and Japan. — About the period when 
Gautama lived m India, Confucius taught in China ; he was the 
exponent of a religion which existed even before his time, so 



THE PEOPLES OF THE WORLD 


191 


that the Confucianism of China of to-day dates hack very far. 
According to this religion. Heaven (the clear sky) is the supreme 
deity, and in addition spirits of Many kinds are worshipped, 
including the spirits of ancestors ; the reverence and worship of 
ancestors is the most characteristic feature of Chinese piety. A 
third religion of China is Taoism, an indefinite body of teaching 
of a high order of morality. 

As in China, so in Japan several faiths exist without clashing ; 
indeed people may claim adherence to them all at the same time. 

In Japan, Buddhism has the greater number of adherents, 
but the oldest religion is that of Shinto, the Way of the Gods; 
one of the gods is the Mikado, or Emperor, who is regarded as 
being descended from the sun-goddess. 

Ghristianity.—- More modern than any of these religions is 
Christianity, which has been adopted by most of the more 
civilized peoples. Having its root in Judaism, it spread widely 
over Europe in the course of a few centuries, and became so 
organized that the bishop of Rome had precedence over the 
other patriarchs. In the eleventh century, however, the Greek 
or Eastern Church was permanently separated from the Roman 
or Catholic Church. 

After the close of the middle ages, the nations of north- 
western Europe broke away from the supremacy of the Pope, 
and a number of Protestant churches were formed. With the: 
migration of Europeans to newly-discovered lands, these two 
faiths of western Europe were established in the New World, 
the northern peoples establishing their Protestant faith over the 
greater part of North America and Australasia, while the southern 
peoples have extended Roman Catholicism over Mexico, and 
Central and South America, y \\y : ; ; yy 

Mahometanism. — Mahomet was bom in Arabia about six 
centuries after Christ. He consolidated the worship of the 
many gods of the Arabs into that of one God, Allah, and wrote 
his teaching in the sacred book, the Koran. The religion, which 
he called Islam., owed much to both Judaism and Christianity, 
but Mahomet became very hostile to both Jews and Christians. 
Mecca was made his capital, and from that centre he commenced 
to spread his religion by the sword. His successors within a 
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few years conquered Syria and Persia, and then 
ar into Central Asia and over the whole of 
and even into the Iberian and Balkan penins 
W arfare against non-believers was a precept of ti 
under the stimulus of their faith warlike people 
and their margins seriously threatened the existei 
iiurope during the latter part of the middle ages. 

Authorities and Books for Further Readin 




CHAPTER XIII 

INDUSTRIES 


bv fhl e vanous mdu Jries by which men live are controlled partly 
3- the physical conditions of their environment, and parHy by 

o™f a e d to PC °f * i COnVerSdy ' 

long ran lead to profound modification and development of the 

ot dlT° mS ’ T eVCn minds of the W KelaSs 6 

cause changes m the region itself. 

ihe simplest way in which people may get a living is bv the 
mcie gathering of such vegetable products as grow wild It is 
a step onward to the hunting of animals and catchiTg of fi h 
these occupations demand intelligence, and skill in the use of 

terSSin ttneT *° the impro ~ of these cW 
tcnstics in the peoples who engage in them, for only those neonle 

SSXS qualities survive ' the struggle for existe - e 

bred and rearT 6 ^ ab f t f ep is taken when animals are 
„Zrr d , ^ this P astoral work requires and ensures such 

imdt f ii Sim a r y dCmands vaIuable q«alitie s in man' 

:rr, ~r; irzr* ho r ■— * 

advances. * lnalies possible many 

^ ll , aaiile way mining, manufacture and commerce denend 
upon and encourage civilization, and in the last centawS 



194 WORLD GEOGRAPHY 

increased greatly in population and wealth, and extended their 
dominion over large areas previously occupied by less advanced 
peoples. 

GATHERING OF VEGETABLE FOOD 1 

The most primitive occupation is that of gathering such food 
as fruits, nuts, berries, and even roots of plants. Such work 
often supplements other means of obtaining a livelihood but it 
is now very seldom the staple occupation of a people. Only the 
most backward peoples depend largely upon it, and it is pursued 
mainly by some few American Indians of the Amazon vallev 
the Fuegians, the Negrilloes of Central Africa, the Bushmen of 
South Africa, and the aborigines of the almost desert portions of 
Austaratli^-'A^' 

Such peoples obtain a very poor living, except perhaps in 
the equatorial forests where plant growth is luxuriant, and their 
manner of life leads to no advance in civilization ; they tend 
therefore to disappear before other peoples who encroach upon 
their country. r 

FISHING 

Fish form a valuable food, and fishing is therefore an industry 
pursued by all peoples, from the most primitive to the most 
advanced, who have access to waters. 

„ , Sea fisI yg ls carried on to the greatest extent off the 
,, dr °™ ed coasts where the submerged continental shelf'forms 
the fehmg grounds, and the inlets afford shelter and harbours 

Few peoples are exclusively fishers; the Eskimo are 
exceptional in this respect, for the scarcity of vegetable life and 
land animals forces them to satisfy most of their needs from the 
sea. Elsewhere among somewhat primitive peoples other means 
of livelihood are also pursued, such as gathering vegetable produce 
or hunting animals, and when agriculture can be practised this 

fishemThit S h,ng ' In the latter CaSS ' the men ma y he the 
bshers while the women remain bv the rWHWo *„a _ 



Fig, 104,— Distribution of Occupations. 
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the agriculture. The seafaring necessitated by fishing encourages 
the discovery of other lands, and migration ; thus, as shown in 
the preceding chapter, the people of the Malay Peninsula and 
Archipelago, who have always been fishers, have spread both 
to Madagascar and Polynesia, and the Scandinavians, another 
fishing folk, seem to have reached North America about 500 
years before Columbus. The instance of the Scandinavians 
serves to illustrate the fact that fishing also encourages trading, 
for even now they have a merchant navy exceeded only by 
Britain and the United States. 

Among the more advanced peoples, fishing is an organized 
industry. The fishers from certain centres go out to fishing 
grounds, often to a considerable distance, whence the fish may 
be brought back by steam vessels and despatched by railways to 
the great cities. Where the fish are obtained at greater dis- 
tances from a market they are cleaned, then dried, salted or tinned, 
and thus preserved are sent perhaps half around the world. 

The most valuable fisheries are those of cod, a fish which, 
with the herring, lives in the cold waters of high latitudes, and 
is obtained mainly from the Scandinavian fishing grounds and 
the Newfoundland Banks. The chief fish caught in rivers is the 
salmon, largely obtained from the western portion of North 
America, and particularly in the Columbia and Fraser Rivers 
and those of Alaska. 

There is a steady increase in the quantity of fish caught, and 
at present the countries whose fishermen obtain the greatest 
amount are the United States, Britain and Russia. 

HUNTING 

Wherever wild animals live, there hunting takes place. In 
earlier times a large proportion of the habitable land was occupied 
y ■hunting peoples’ but now the extension of other industries 
has restricted it mainly to the tundra, the poorer grass and scrub- 
ands which have not been utilized for pasturing and agriculture, 
and all the forests which have survived destruction. 

Usually il ls necessary for the hunters to move constantly 
from one district to another to obtain a sufficient supply of game ; 
their livelihood is precarious, and frequently the struggle for 
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existence is very severe. Under these conditions, hardihood, 
strength, and. swiftness must characterize the men ; and in order 
that they may be able to make the great exertions that hunting 
.intermittently demands, they leave to the women most of the 
other work, heavy though it may be, such as carrying the burdens 
when the family migrate, preparing the food, and making skins 
into clothing and tent coverings. The families frequently live 
separately, for large communities are of little advantage when 
hunting is the chief means of living. Each man requires to hunt 
over a considerable tract of country, and consequently other men 
are regarded as rivals ; a feeling of hostility is easily aroused, 
and the constant use of weapons tends to make warfare common. 
Hunting tribes are nearly always warlike, and may combine to 
attack and plunder more settled peoples near whom they live. 

The hunting of furred animals is carried on in the forests of 
higher latitudes by hunters of the more advanced races, who 
exchange the skins for the products of other regions. The Russian 
Soviet Union and Canada, which have extensive coniferous 
forests, are the chief countries which export furs. 

PASTURING 

The transition from hunting wild animals to the breeding 
and rearing of certain herbivorous ones, marks a great advance 
in the history of mankind. In the first place, the pasturing of 
animals places at man’s disposal the means of satisfying practically 
all his necessities ; from the reindeer the dwellers on the tundra 
can obtain food, clothing, and shelter, while still more varied 
is the produce of the sheep, cattle, goats, horses and camels 
which are reared by the pastoral peoples of the grasslands and 
semi-deserts. 

Among primitive peoples, pastoral work demands care, skill, 
and forethought ; it is carried on most successfully when a con- 
siderable number of animals are kept together, and this demands 
the constant co-operation of many persons, and so leads to the 
adoption of a closely-knit tribal organization which again paves 
the way to higher social and political communities. The living 
is somewhat precarious, for drought, cold or disease may work' 
havoc with the flocks and herds ; but when large numbers of 
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animals are reared it is very seldom that even in the worst years 
all are destroyed, and at better periods an abundant supply of 
the necessities of life is obtained. Indeed, a surplus may usually 
be looked for, and the skins, hair, and wool may be made into 
clothing, rugs, and mats in which the beginnings of art are 
frequently expressed. These commodities may be exchanged for 
others produced by agricultural, mining or manufacturing 
peoples. 

The life must, however, be migratory, and this limits the 
acquisition of property, except in the form of the flocks and 
herds which sometimes become very large. The need for fresh 
pastures is one reason for the nomadic life ; another is the marked 
temperature change from summer to winter which necessitates 
a migration into a different climatic environment. Thus the 
tundra tribes move northward in the summer to take advantage 
of the fishing in the open sea, and southward in the winter to 
the forests, where they are sheltered from the rigours of the 
weather and may hunt furred animals. The people of the grass- 
lands are controlled in their wandering partly by their need of 
water, so that they follow the streams or go from well to well, 
and partly by the changes of temperature which allow them to 
utilize the uplands in summer and drive them to the valleys and 
lowlands in winter. .... 

The nomadic life causes them to live mainly in tents, and 
prevents the use of heavy or bulky furniture and utensils ; these 
are therefore of the simplest kind, and largely made from the 
produce of their flocks and herds. 

The grasslands of the world are now being occupied by peoples 
who have passed through this simple stage of civilization ; in 
several regions Europeans have settled, either practising agri- 
culture alone, or combining this work with the rearing of animals, 
or in the more arid portions, giving themselves exclusively to 
pastoral work. They have, however, settled dwellings, making 
use of their increased knowledge and resources to provide water 
(possibly by deeper wells than primitive peoples could dig) and 
shelter for the animals. They live to a much less extent on 
the direct produce of their work ; they send away to other 
lands either live animals or meat preserved by salting, tinning 
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or freezing, together with the hides, skins, and wool, and receive 
in return manufactured goods and even much of their food and 
clothing. . 

In lands in which agriculture is largely carried on, pasturing 
also finds a place. Thus in England much of the land on the 
relatively dry limestone and chalk ridges is given to sheep-rearing, 
while cattle feed on the richer meadow-grass of the lowlands. 
Where agriculture and pastoral work are combined the industry 
is termed " mixed farming.” 

The largest supplies of wool and hides are obtained in the 
semi-arid regions of Australia, the grasslands around the River 
Plate in South America, the western plains of North America, 
the South African veldt, New Zealand, and the European steppes. 
The flesh of the animals is in some cases consumed at home; 
the countries which export the greatest amount of cattle and meat 
are Argentina, Uruguay, Australia and New Zealand. 

AGRICULTURE 

Primitive Agriculture. — In clearings in the equatorial forests 
and on their margins, primitive forms of agriculture are carried 
on. Thus with but little labour maize has for very long been 
grown in equatorial and tropical America, particularly in the 
higher regions. In the Amazon valley tubers and roots, such as 
the manioc (from which cassava and tapioca are obtained) and 
sweet potatoes, give a rich return for the slightest amount of 
cultivation, the work, indeed, often consisting of nothing more 
than the planting of shoots in the river alluvium. In Africa 
bananas, and millets and other cereals are grown by the negroes, 
who in the central parts are agriculturalists as well as hunters and 
gatherers; in the savannahs of the Sudan and East Africa 
pastoral work is combined with primitive agriculture. In the 
East Indies bananas, yams, and sweet potatoes are cultivated 
together with the sago palm and rice, which have assumed great 
importance ; in the Pacific Islands the coco-nut palm is the chief 
product. 

Advanced Agriculture. — The practice of agriculture tends to 
produce several important results. With gradual improve- 
ments in methods of cultivation and the introduction of new 
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plants a constantly increasing knowledge and skill are acquired, 
assuring a greater command over nature and a more abundant 
satisfaction of man’s needs. Settled dwellings may be corn 
structed, and stores of food preserved. Thus the material 
bases of civilization come into existence, so that the earliest 
civilizations grew up in the rich agricultural regions of the Nile, 
Tigris and Euphrates, and the Indus. 

Although the increase of knowledge and skill releases the 
stringency of the control of man by nature, yet even in the 
most advanced societies agriculture must be carried on conform- 
ably with the requirements of the plants. Thus in the regions 
naturally covered by the broad-leaved forests of temperate 
latitudes men grow a considerable variety of useful plants ; 
they have already largely substituted cultivated grasses (e.g. 
wheat) for those previously covering the grasslands, and as know- 
ledge increases they will make greater use of the equatorial 
forests. ; '.yv'-'- y 

The particular use made of any locality depends partly upon 
such physical factors as the rainfall, the temperature (particularly 
in the growing and ripening periods), and the soil, and partly 
upon the human factors such as the supply of sufficiently skilled 
labour and the organizing of trade and transport. The conditions 
which determine the cultivation of the most important crops 
need consideration in some detail. 

Wheat. — Wheat is primarily a product of temperate latitudes, 
the conditions under which it is most successfully grown being 
well exemplified by those of Central North America, particularly 
in the Prairie Provinces of Canada, and the eastern portions of 
North and South Dakota in the United States. As the wheat 
grown here is sown in spring, the winter temperatures are 
immaterial ; the mean temperature for July, when the wheat is 
ripening, is about 20° C. Similarly, the conditions respecting 
rainfall are more important during the comparatively short life 
of the wheat plant than before or after ; during the first part of 
its life the wheat requires a moderate amount of water, but when 
it is ripening, sunny weather is desirable. Since but little rain 
is necessary, wheat is frequently grown almost on the margin of 
cultivation adjoining arid regions, and where facilities for its 
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marketing are provided, its growth is being extended over the 
steppe-lands of the world. In many parts, the region beyond 
the farthest cultivation of wheat is used only for grazing purposes. 
Where water can be obtained from rivers flowing from highlands, 
irrigation is used for wheat growing in adjoining arid or semi-arid 
regions, as near the Rockies in North America. In western 
Europe the limit of cultivation is set, not by a lack of rainfall, but 
by an excess ; the chief reason why only the east of the British 
Isles grows this cereal to any extent, is that the more western 
portions have rather too much rain, especially in the ripening 
season ; only in the far north and on the highlands is the lower 
summer temperature a prohibitive factor. 

An examination of the map showing the distribution of wheat 
cultivation (Fig. 105) and a comparison with those showing rain- 
fall and temperature conditions, suggests that as far as climatic 
factors are concerned, the southern part of Siberia, Manchuria, 
and the north-east of China might be more important sources of 
supply ; here the economic and political factors are those which 
at present limit the extension of cultivation, for example* the 
incomplete settlement and the difficulty of transport in Siberia 
and Manchuria, and inChinathe utilization of the ground for 
other products which the Chinese demand instead of wheat. 

As much the same amounts of heat and moisture are required 
by the wheats grown in different regions, the time of growing 
has to be adjusted to the varying climatic conditions. Thus in 
the Mediterranean region the springtime is the growing period, 
and the harvest is reaped in May or June, whereas in North 
Russia the sowing is later and growth takes place more slowly, 
so that harvest comes at the end of August. A greater difference 
in the time of harvest is found in the case of Indian wheat which 
has to be grown in winter, when the temperature of the ripening 
period (February or March) in the north of India is approxi- 
mately that of the summer in Manitoba. As the winter is 
the dry season in India, much of the water has to be supplied 
by irrigation from the streams flowing from the mountains. 
Moreover, since the harvests in the temperate regions of the 
southern hemisphere come in their summer time, i.e. from 
November to January, wheat is reaped throughout the year in 



202 


WORLD GEOGRAPHY 


some part of the world. This is an advantage to those countries 
notably Britain, which import much of their wheat, as it ensures 
a steady supply, and minimizes the effects of bad weather in 
particular areas. Thus if the harvest in one region fails, e.g. in 
Argentina, another crop which quickly follows may come from 
an entirely different region, e.g. India, and may therefore be 
quite successful. 

At the present time the greatest wheat-producing countries 
are Soviet Russia, the United States, China, India, Canada and 
France, and other regions which have great harvests are the 
inner plains of extra-tropical Australia and the central region of 
Argentina; all of these (except India and France) being among 
the richest of the temperate grasslands. 

Baa-ley.— Although barley is a rather hardier plant than wheat 
and in parts is grown in colder and also in drier regions, yet its 
cultivation is carried on to the greatest extent in the wheat areas 
so that the map in Fig. 105 would need but slight modification 
to show the distribution of barley. 

The use of wheat is superseding that of barley as a breadstuff 
and the latter is now, to a considerable extent, produced to obtain 
the malt for brewing. Russia, China and the United States are 
by far the greatest sources of supply, and are followed by Poland, 

Germany, Rumania, Spain and India. 

Eye.— This cereal requires less heat than wheat, and can be 
grown on poorer soils ; hence its cultivation extends in Europe 
to higher latitudes than the cultivation of wheat, and is most 
important over the plains of Central Russia and those on both 
sides of the Baltic Sea, and on the southern borders of the North 
. , Xt >s ” a,nl >' employed in making a "black” bread which 

is cheaper than that made with wheat, and is largely eaten in 
central and eastern Europe. Russia, Poland and Germany 
e , ler ? or ^ *■ e countries in which the greatest amounts are 
produced; the cultivation has extended to North America only 

thAi ( d de ? ree ’ and in the southe ™ hemisphere neither 
its production° ndltl ° nS ^ ^ demand for r y e has encouraged 

rve ml ' r, W ^ lea , a “ d harley are largely grown together, so 
ye and oats are closely associated, for their requirements are 
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very similar. The differences that exist between the distribution 
of rye and that of oats are due to the differences in the demand 
for the products rather than in the requirements of the plants 
Although rye bread is a staple article of food in much of the 
continent of Europe, rye has been abandoned in Britain and the 
United States as a breadstuff; on the other hand, oats are 
regarded as a valuable food for animals, and oatmeal for man 
onsequently this crop is cultivated to a considerable extent in 
the United States, and in the north and west of the British Isle? 
where the summer is too damp and perhaps scarcely warm enough 
or wheat cultivation. The chief oat-growing countries are the 
United States, Russia, Canada and Germany. 

Maize.— -Maize requires higher summer temperatures than 
wieat, and a comparison of the maps showing the distribution of 
e two cereals illustrates this fact (Figs. 105 and 107). It will also 
be observed that maize has a very wide range ; it is grown in all 
latitudes from about 50° north to about 40° south, the difference 

It whichlhe nt • IOnS b u ng IeSSened by the hi S her alti tudes 
at which the plant is usually grown within the tropics The 

plant was brought from America by Columbus, and its cultivation 

has been very widely and thoroughly adopted ; it is known bv a 

(ThT " In ? ian " corn ” 

wheat (in Hungary), and mealies ” (in South Africal are 
some of these names. One reason for its wide extension is the 

a™e' rf whL an aCr L° f maiZe §iving twice as much S rain “ an 

is put It foLr . r . eaS ° n , iS ‘ he ™ ried uses t0 which ;t 
f T X, dV 3 nutntlous human food, especially in the 
United States m the form of " cornflour ” and'' hominy " in 

America To an 16 ” 41 ” 1S W'" f ™ m the meaI> and in Spanish 

for catae and a,eT f f “Cu* U is em P ! °y« d as a f°°d 
UnitcH 1; l • g eat pork 3,1(1 beef Packing industry of the 

tee h ? S d S l0Cate l in d 16 Centre ° f 11,6 " ^e-belt " largely 

Starch and SDirit° ^ * k+ t°° d l0r fattenin K the animals. 

numberXh™ a “ d * is put to 3 

produrtSfe U a ““ ° f th J f eat demand for this “real, the total 

equai to that ° f whe3a and ° f aiis 
y three -1 ua rters is grown in the United States, where 
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it is by far the most VH.lus.bl6 crop. A great incrscLso in the 
production of maize has taken place recently in Argentina 
and other countries where the cultivation is considerable are 

Russia, Hungary, Rumania, Y ugoslavia, Italy 
and India. J 

Rice.-— -The position which wheat occupies in temperate 
countries is taken by rice in warmer regions, for it is the chief 
food of about half the population of the world, notably in India 
Uuna, japan, Siam, Burma, French Indo-China and Java* 
These countries are the greatest producers (see Fig. no) and 
Burma exports to China and Japan as well as to Europe. The heat 
and moisture of the monsoon lands are very favourable to the 
cultivation of rice, which is grown mainly on the low grounds 

ra ‘ ny SeaSon ’ ttou S h varieties 
known as hill nee winch do not need flooding are grown 

m some upland districts. Over large areas two harvests a 

m ma J T, obtamed from the same field, but independently 

with 1 «, d0UbIe ’ C l° P ? 1 ? 8 l he y ‘ dd Very great in comparison 
with the amount of land occupied, so that these rice-growing 

regions support much denser populations than other countries 

MtSarf ‘\ the chief , occu P ation - From the monsoon 
are*! the cultivation has spread to many other parts of the world 

In Africa the greatest production is in the delta-land of Egypt 
nroTc Y i I"" by the rise of the Nile, but the anSS 

portons offte 15 ^ ^ gr °™ ® themore motherly 
portions of the Mediterranean regions where the lowlands can 

be easily irrigated, especially the Plain of Lombardy. A con- 

in AmericT chiT ° f Z* CUl ‘ Ure haS reCently taken P ia “ 
south of the UnhLTT md river lowl£ ® d s in the 

Guiana Tbe^* + ****,“’ ? nd StlH m ° re recent, y m British 

that still fZ T keS “ Pr ° bable 

ma D show. AA, P , 11 take P Iace smce , as the 

«tendtd p area 0f cultivation may be so widely 
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Fig.108). The vine which is cultivated for wine- and raisin- 
making is more exacting in its requirements than most plants. 
Moreover the yield is precarious, and good and bad seasons have 
marked effects on the production. 

A summer of moderate heat but of long duration is needed 
or successful growth. This is obtained in regions of the 
editerranean type and south-central Europe, while in east North 
America, where the change from summer to winter is more rapid 
the crop is inferior except in the neighbourhood of the Great Lakes 
which modify the change around their shores. In respect also 
of moisture, there are but narrow limits to the possible range: 
too much water makes the grapes watery and acid, too little 
causes them to be small and to contain too much sugar. A 
third control is the amount of direct sunshine ; frequently the 
vines are grown upon terraces built on the valley slopes which 
face the south. ; 

The fruit from the vines of the higher grounds is not so 
abundant as that produced in the lowlands, but it gives a wine of 
better flavour and therefore of greater value. Where the grapes 
are of a kind which yields poor wine they are exported fresh 
as from the Iberian Peninsula, or dried. In the latter form 
they are known as raisins, which come chiefly from Asia Minor, 
California and Spain, the currants of Greece being made from 
a smaller variety. : 

Insect and fungus pests have caused great ravages in the 
Mediterranean region, France especially suffering from the 
phylloxera insect which came from North America and spread 
through the vmeyards of almost every part. The remedy which 
proved most successful was to plant roots of the native vines 
of America, which had become immune to the pests, and upon 
these roots to graft cuttings of the European varieties. 

Notwithstanding the great set-back which France thus 
experienced, it takes the first place in the production of wine, 
being followed by Italy, the Iberian Peninsula, Algeria, Rumania* 
Russia, Argentina and Germany. *um«inu. 

Sugar .-Sugar _ is formed by nearly all plants as a reserve of 
food, and hence is obtained from various sources, but mainly 
from the juice of the sugar-cane, the roots of the beet and tht 
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sap of the sugar-maple. The last is grown only in Canada 
and the United States and is of comparatively little importance. 

Until the nineteenth century beet-sugar was entirely negligible, 
but owing partly to the cultivation of kinds of beet which contain 
much more sugar than those first grown, partly to improve- 
ments in the methods of extraction, and partly to bounties 
given to the industry by several nations, the amount of beet- 
sugar greatly increased during the latter part of the century. 
The growth was most marked on the continent of Europe, for 
the climatic conditions which seem most favourable are those 
experienced in the transition belt between the marginal and 
continental regions. The greatest amounts of beet-sugar are 
produced in the United States, Germany, Russia, Czechoslovakia, 
France and Poland. In England there is a relatively small 
production in the eastern counties. 

By the end of the nineteenth century the amount of beet- 
sugar which entered into the world’s commerce far exceeded 
that of cane-sugar, but in 1903 an international convention put 
an end to the bounty system. The production of cane-sugar 
then increased so rapidly that by 1910 it exceeded that of beet- 
sugar, although the output of the latter had also increased. 

The areas of beet and cane production do not overlap, for 
the cane needs a greater amount of heat. The maps showing 
the distribution of sugar-cane and rice exhibit a considerable 
correspondence, and this indicates a close resemblance in the 
physical conditions which these products demand ; indeed, in 
Java rice and sugar are grown alternately in a definite rotation, 
though in most countries the sugar-canes are cut annually from 
roots which remain in the ground. Another similarity between 
rice and sugar-cane is the large return from a given area, land 
under cane yielding much more sugar than an equal extent 
under beet. y : v U . y v Uy- A LUy : : 

By far the foremost producing areas of cane-sugar are 
India and the islands Cuba and Java. Behind them come other 1 
islands : — the Philippines, Hawaii, Porto Rico and Formosa. 
The mainlands of the tropical and equatorial regions, in addition 
to India, produce smaller amounts. 

The by-products of the manufacture of sugar are important. „ 
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After refining the juice crushed from the cane both sugar-crystals 
and molasses (treacle) are obtained; from the molasses again 
alcohol for industrial purposes and rum are prepared. In the 
manufacture of beet-sugar, the sugar is extracted from the 
fragments into which the roots are cut by diffusion into water ; 
from the juice so obtained crystals and molasses are produced, 
the latter yielding large quantities of industrial alcohol, while 
the pulp into which the fragments of beet are pressed is a valuable 
cattle food, usually returned by the manufacturer to the farmers 
who supply the roots. 

Cotton.— The wide range of cotton cultivation (see Fig. iio) is 
in strong contrast with the fact that nearly two-thirds of the total 
production is derived from one region, the southern part of the 
United States; other countries which at present form a consider- 
able source of supply are India, Russia, China, Egypt and Brazil. 

The cotton-plant grows for six months before flowering, 
and after that the pods form and ripen ; during all this period 
a moderately high temperature is required and an abundance of 
sunshine is equally necessary. Moreover, the moisture should 
not be excessive. These characteristics point to the sub-tropical 
rather than the equatorial or temperate regions as affording the 
best physical conditions for the growth of cotton, but it must 
be borne in mind that different varieties adapted to Somewhat 
different conditions have been obtained, and thereby the limits 
of cultivation have been greatly widened. 

The variety which is the most valuable, having long and silky 
fibres, is the ,r Sea-Island ” cotton grown principally in the 
United States, but it should be noted that of the less valuable 
varieties the greatest production is not along the sea coast but 
some distance inland. 

Also, it should be observed that in India the important areas 
of cultivation are those which have only a relatively small 
monsoon rainfall, the requisite moisture in the north-west of the 
Dekkan. being partly obtained from the " black cotton-earth/' a 
volcanic soil which has an extraordinary power of retaining water. 

Similarly the Egyptian and Russian Turkestan areas have but 
little rainfall, for here as elsewhere the crop is a summer one, and 
irrigation is employed. 
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An important factor in cotton cultivation is the necessity of 
considerable labour in tending the plant and picking the cotton ; 
this necessity was a powerful incentive to the use of slave-labour 
in the southern states of America, and consequently an indirect 
cause of the Civil War of 1861-5 between the slave-owning South 
and the North, which had little need for slavery and desired its 
abolition. When the war cut oh the supplies of raw cotton, 
the Lancashire manufacturers suffered severely, for they were 
very largely dependent upon this source of supply. At the 
present time, three-quarters of the import into Britain comes 
from the United States and most of the remainder from Egypt. 
Such a restricted area of supply is very harmful to the manu- 
facturing industry, and so both private and public assistance is 
given to attempts at producing cotton in other parts, particularly 
in British colonies. 

Cultivation in the British West Indies, once considerable, is 
being revived, and a similar process in going on elsewhere. In 
Uganda and the Anglo-Egyptian Sudan there is now a large 
production, and in Nigeria, British East Africa, Nyasaland and 
Rhodesia the prospects of development are encouraging. Australia, 
and more especially Queensland, is another region in which culti- 
vation is taking place. 

Tea. — Tea has been grown and used for centuries in China, 
and was introduced into Europe as a beverage in the sixteenth 
century. Its cultivation was extended into India and Assam in 
the early part of the nineteenth century, and afterwards into 
Ceylon, where it was grown to redeem the fortunes of the coffee- 
planters whose plantations had been practically destroyed by 
fungus pests. The attempt was successful, and tea was introduced 
into Natal for the same reason, but its cultivation has not there 
extended as it has done in India and Ceylon. Java and Japan 
are considerable producers, and a tea industry has been developed 
on the southern slopes of the Caucasus. 

The tea-plant seems to require a warm climate and a con- 
siderable amount of rain, but (unlike rice) its roots must not 
have a great deal of moisture around them. Hence it must he 
grown in regions where the land is well watered and also well 
drained, and this condition occurs on the hillsides of monsoon 
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lands. The very considerable summer heat is tempered by the 
altitude ; thus the cultivation ranges to a height of about 6,000 
feet and in some cases even to 7,000 feet. 

The inefficient preparation of Chinese tea greatly injured 
its export trade, so that although great quantities are still pro- 
duced in China, the export has now been exceeded by that from 
India, while that from Ceylon has become almost as great. Tea 
is also exported from Java and Japan but to a smaller extent, 


Fig. hi. — Distribution of Tea in South-east Asia, 

and the exports from the Caucasus region and from Natal are 
Still less. ' 

Coffee, — The coffee plant requires climatic conditions some- 
what similar to those required by the tea plant (see Fig, 106} , but 
it is in most cases grown in rather hotter districts. Thus on the 
hills of Southern India, where both products are obtained, the 
coffee is grown at a rather lower altitude than the tea, and in no 
part of the world is coffee obtained in great quantity beyond the 
tropics, as the crop is injured by frost. It is mainly cultivated on 
high ground ; thus in Brazil it is largely grown at a height of 
between 1,000 and 2,000 feet and at about double this height in 
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Java as this is much nearer the equator. In many parts the coffee 
plants grow beneath others (for example maize, beans bananas 
and plantains), which seem to be advantageous in such wavs 
as affording protection from winds and preventing soil erosion 
even more than in shading the coffee plants from the sun. 

Arabian coffee was introduced into Europe as a beverage in 
the seventeenth century and at the same time the Dutch com- 
menced to grow it in Java. Much later it was taken to South 
America and there its cultivation has been most successful so 
t lat nearly two-thirds of the world’s supply comes from Brazil, ’the 
ot lev states of Central and South America (especially Colombia 
and Venezuela) and the West Indies together producing much of 
the remainder, 1 he Dutch East Indies furnishes a large supplv 
but Arabia is now unimportant. J ’ 

Cacao.— Cacao, from the beans of which cocoa and chocolate 
are prepared, is a tree which needs very considerable and constant 
heat together with much moisture. It is therefore grown entirely 
within tlie tropics (see Fig. 105) and mainly dose to the equator 
t te countries from which it is chiefly obtained being the Gold 
Coast, Ivory Coast, Nigeria and the island of SSo ThomA; Brazil 
Ecuador Venezuek and the neighbouring island of Trinidad ; the 
\\ est Indies ; Ceylon and Java. Moreover, it should be noted 
that the cacao is grown in the valleys and lowlands of equatorial 
regions, thus being distinguished from the coffee which is obtained 
from the highlands. 

Rubber.— Rubber is obtained from the juice of several trees 
of the equatorial forests. At first the rubber was merely col- 
lected from the " wild " trees, but the enormous increase in 
the use of rubber led in some parts to a destruction of these 
rubber-yielding trees, and also to the planting of valuable varieties 
m promising localities. Thus seedlings taken from Brazil were 
planted out in Ceylon, and cuttings afterwards distributed to 
many parts of the world. Large plantations now exist in Ceylon 
and the Malay Peninsula and Archipelago, and the work is still 
being extended, although for a number of years the trees yield 
little or no rubber. 

Brazil furnishes most of the small production of “wild” 
rubber, the Congo Basin being insignificant. Plantation rubber is 
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the main source of supply, coming principally from the Malay 
Peninsula, Dutch East Indies and Ceylon (see Fig. io8j. 

Flax. — This crop can be grown in the warm temperate parts 
of the globe, wherever the rainfall is not deficient. Russia has 
the largest production and the chief export of the fibre, but it is 
also grown in all the countries of Central and North-western 
Europe, including north-eastern Ireland. Owing to the lengthy 
processes involved in separating out the fibre, the crop is only 
profitable where plenty of cheap labour can be obtained. In 
hotter areas, such as South Russia, Argentina and India, the flax 
is grown for its seed; this forms the linseed of commerce from 
which oil and oil-cake are prepared. 

Timber. —All the great forested regions of the world are 
potential sources of timber, but owing to the great bulk of this 
commodity only those forests are exploited which are conveniently 
situated for its transport and shipment. Firs and pines, which 
yield the cheapest woods, are obtained from the coniferous forests, 
chiefly those of Northern Europe and Eastern and Western 
Canada. Oak, elm, maple and beech are among the useful trees 
of the broad-leaved forests* and are obtained chiefly from the 
Eastern United States and from Central Europe, The tropical 
and equatorial forests yield hard and ornamental woods, such as 
teak from Burma, Indo-China and India, ebony from South- 
eastern Asia and Africa, rosewood from Central America and the 
West Indies, and mahogany from Central and South America. 

Fruit. — The growing of fruit is usually an industry of only 
local importance except in the case of the hardier fruits which 
can bear transport without injury. Among these apples are a 
product of temperate regions with a sufficient rainfall, and are 
exported from the east and west of Canada, and the United 
States, and from South-western Australia and Tasmania. Oranges 
grow well in warm temperate or- sub-tropical regions, especially 
those with the u Mediterranean ” climate, and Spain, Italy, 
Bales urn; and California have a large export. Bananas are largely 
grown for local needs in many of the hot moist regions within the 
tropics, and are exported from the West Indies and the Canaries. 

/or authorities and books for further reading see bibliography at end of 
Chapter XIV. CV • .A..' /A A P , .■'w'f • 



MINING 

Physical Factors. — The greater part of the mineral deposits 
and especially those of metallic ores, were formed far below the 
Earth’s surface and are therefore to be obtained mainly from the 
older rock-formations. Further, since the minerals must be 
both discovered and mined before they are of use to man, it is 
where the deep-seated rocks have been first up-folded and then 
exposed by denudation that mining is likely to be carried on. 
Consequently, the mining districts are usually in the neighbour- 
hood of worn mountain regions. In some cases the old rocks 
have been only upheaved and denuded ; in other cases they 
have been again covered by newer deposits, and this is frequently 
the case on the flanks of the folds or blocks of the older formations. 
In such cases the possibility of mining depends on the depth of 
the later covering. 

The difficulty and cost of working increase with the depth 
for several reasons : deeper shafts must be sunk, there must be 
a longer haulage to the surface, and the greater heat makes the 
labour more difficult and ventilation becomes a greater problem. 
Hence, unless the mineral is a very valuable one or of exception- 
ally good quality, it is only profitable to mine at relatively 
small depths ; it is very rare that a shaft is sunk to a depth of 
5,000 feet. 

Mineral wealth is unlike agricultural wealth in that it may 
be, and in the long run must be, entirely exhausted. The richer 
deposits will be first obtained and only the poorer ones remain 
until finally what is left is not worth mining. An improvement 
in methods of mining or in methods of extracting the mineral 
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from the ore may make it profitable to utilize deposits that 
formerly were considered worthless, but such improvements only 
postpone the end of the industry in any particular case. Thus 
the ultimate exhaustion of any actual working is certain, and so 
the mining industry in any place is of a more or less transitory 
character. Consequently the industries which are largely 
dependent upon mining must also be considered transient. 

The existence and prosperity of mining industries in any 
particular locality are by no means entirely dependent upon 
geological factors. There must be facilities either for making 
use of the mineral in the immediate neighbourhood, or for trans- 
porting it to other parts where it is required. For example, 
if a deposit is far from materials with which the ore must be 
smelted and the metal extracted, and also far from a district in 
which the pure metal is needed for use, while at the same time 
transport from the neighbourhood of the deposit is costly, the 
deposit may long remain unworked even if known. 

Human Factors. — Again, even where physical conditions are 
favourable, the people of a region may not undertake the work. 
They may be ignorant or incapable of the operations which are 
necessary ; railways to connect the region with others may not 
yet be constructed ; there may be a state of political unrest or 
bad government which deters people from investing the consider- 
able amount of capital that is required for any extensive mining 
venture. Such difficulties are responsible for the fact that China 
has but little mining although its mineral resources are possibly 
greater than those of any other country in the world, and the 
Balkan Peninsula affords a similar instance of development 
retarded by the human factors. It was due to the human factors 
that mining only became a widespread and important industry 
as late as the nineteenth century although the use of minerals 
dates back for thousands of years, for the rapid development 
of the industry was connected with advances in the engineering 
and chemical branches of science, and bound up with the use of 
coal for smelting ores and working steam engines. 

Fuels. — At the present time, the possession of supplies of coal 
is one of the most important factors in the mining and manu- 
facturing industries of a country. Until nearly the end of the 
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nineteenth century, Great Britain was foremost in the production 
of coal, but now the United States take the first place, followed 
by Soviet Russia, the United Kingdom and Germany. The high 
position of Britain was due largely to its early development, 
fostered by the easily accessible position of its deposits, the 
inventive skill of its people and the freedom of the country from 
external attack; these same conditions encouraged the early 
development of the manufacturing industries for which the coal 
was required. Other countries, however, have now been able 
to develop their industries and are beginning to utilize their 
coal resources. In all probability the United States, Soviet 
Russia, China, Canada and Germany have considerably greater 
deposits of coal, including lignite, than are to be obtained in the 
British jLsles*\C kv 

In addition to coal, natural gas and mineral oil are used as 
fuel for many purposes. For many years the United States 
produced and utilized these products, and in this century the use 
of oil has been greatly extended. In refining oil, the lighter 
kinds which are used for illuminating are separated from the 
heavier kinds used for lubricating and heating ; the oils first 
used were those rich in the lighter kinds and oil did not largely 
supplement coal as a fuel. But recent improvements in con- 
structing engines using oil have coincided with the discovery 
of great oil-fields yielding the heavier kinds, and consequently 
for locomotives, steamships and many industrial purposes coal 
has now an important competitor. The chief oil-fields are 
associated with the folded mountains which girdle the Pacific 
(in United States, Mexico, Venezuela, Colombia and the Dutch 
East Indies) and those which run from the Mediterranean to South- 
eastern Asia (in Rumania, the Caucasus, Iraq, Persia and Burma). 

Metals. — Many rocks yield ores of such metals as iron, tin, 
copper and. lead, which have economic importance. Among these 
the chief are the iron ores, which are widely distributed but 
are mined only where they are comparatively rich in the metal 
so that the yield repays the cost of extraction. Even in these 
cases, the facilities for smelting and transport may be lacking 
so that the important iron-mining regions are not so numerous 
as the distribution of the metal might suggest. In the production 
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of iron ore, as in that of coal, the predominance which formerly- 
belonged to the United Kingdom has passed to the United States, 
for the ore production of Britain has not greatly changed for 
many years, and it is now exceeded by that of the United States 
and also by that of France and Soviet Russia. 

Iron and steel are so greatly used for tools and machines 
that the ability to obtain iron easily is frequently a factor in the 
industrial prosperity of a region. In this respect iron differs 
from gold and other precious metals, which although valuable 
may not lead to industrial development in the region in which 
they are found. When gold is once extracted it is usually sent 
away to be made into money or used in other ways. The value 
of gold, however, induces miners to seek it under most unfavour- 
able conditions, e.g. in the heat and drought of the Australian 
deserts or the cold and isolation of Siberia. Gold is like most 
minerals in being found in the older and harder rocks, but streams 
may have exposed and eroded the metal, re-depositing it in grains 
or nuggets among their .sands. In several parts, as for example 
in Australia, such alluvial deposits have first been observed and 
worked and then traced to the original lodes where the work of 
extraction is more difficult although the quantity of metal may 
be much greater. 

Building Materials. — The metamorphic rocks are themselves 
of value as providing durable building materials ; hence marble, 
slate and granite are frequently quarried near centres of dense 
population or in coastal districts where transport by sea is easy. 
Sedimentary rocks, such as the harder limestones and sandstones, 
are used in the same way, clay is baked, into bricks, and chalk 
and limestone are burned to obtain lime for mortar and cement. 


MANUFACTURE 

The term manufacture has extended its meaning from 
"making by hand'’ till it includes any work of adapting raw 
materials for man’s use, irrespective of whether hand labour or 
machinery is employed. Manufacturing is now carried on chiefly 
with the aid of more or less elaborate appliances and on a com- 
paratively large scale, and tends to be localized in places which 
are specially suited to the particular circumstances of each kind of 
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work. The localization of manufactures is controlled by many 
factors, among which three are of special importance, namely, 
facilities for obtaining the raw materials, for the provision of the 
means of carrying on the particular processes employed, and for 
the sale or distribution of the products. 

The Supply of the Raw Material.— Although in many cases a 
considerable proportion of all the substances required in the 
industry consists of the raw material which has to be worked up 
into the finished product, yet it is not very common for manu- 
factures to be carried on in the exact locality in which that raw 
material is produced. It may, however, be the case in such a 
simple industry as brick-making where the raw material is 
difficult to transport and other factors are relatively unim- 
portant. Yet facilities for obtaining the raw material must 
always be considered, for heavy transport charges would be a 
constantly recurring expense if any industry were unfavourably 
situated in this respect. 

Human Labour and Skill. — It is now very rare for an industry 
to be carried on solely by hand labour, but even where machines 
do much of the work the human labour is an important factor. 
For this reason works may be started in a neighbourhood where 
labour is easily obtained, and in industries requiring special 
skill this tends to prevent the introduction of those industries 
into new districts, except where it is possible to induce the 
workmen to migrate from other parts. For example, the long- 
acquired skill of the Lancashire operatives now gives Britain 
an advantage compared with other countries in which the cotton 
manufacture is in its infancy, and the experience of the steel- 
workers of Sheffield in making the finest kinds of cutlery militates 
against the competition of other localities. 

Mechanical Power. — Much of the work is now done by 
machines driven by power derived from one of several sources. 
The first power thus used was that of swiftly-running or falling 
water, and before the end of the eighteenth century the woollen 
industry of Britain flourished in the Pennine valleys largely 
because of the water power there available. 

At the end of the eighteenth, and throughout the nineteenth 
century, the use of steam power developed. The fuel mainly 
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■used was coal, and because the transport of this was expensive, the 
manufactures requiring it were drawn towards the coalfields. Thus 
the use of steam engines aided the woollen manufacture already 
established in Yorkshire, at the expense of that carried on in the 
districts remote from coal. Although other factors have now 
assumed more importance than they formerly had, it is still true 
that the coalfields are the regions where manufacturing is most 
largely carried on, and consequently they are densely populated. 

Towards the end of the nineteenth century, the application of 
electricity to industries became important. Electricity is not 
an additional source of power ; it is a new means of making 
available already existing sources. By some power, such as 
falling water or an engine driven by coal, coal-gas, or oil, a 
machine called an electric dynamo produces an electric current. 
This current can be utilized in many ways : it serves to transmit 
messages by telegraph or telephone, it is used for lighting pur- 
poses, it is employed to extract metals from their ores, or it 
causes a wheel to revolve in an electric motor which can work 
any kind of machine. Since the current can be transmitted 
through a wire for- many miles at a very small cost, the power 
from water or from coal is used to work a dynamo at the place 
where it is obtained ; the current thus produced is cheaply 
distributed to surrounding points or transmitted to a distance, 
and so made to work machinery at places which may he far from 
the water or coal. 

Consequently the application of electricity has had two 
important effects upon the distribution of industries : it has 
tended to disperse manufacturing from the immediate vicinity 
of the coal-mines, and to aid the establishment of works in regions 
well supplied with water-power which could not previously 
compete with steam for quickly- working machinery. Mountains 
well supplied with water and once glaciated regions where the 
rivers have numerous rapids are therefore tending to rival 
coalfields as industrial centres. 

Auxiliary Materials. — Tools and engines are made almost 
entirely of iron and steel, and consequently there is some 
advantage to manufacturers in being within easy reach of iron; 
should an industry needing much machinery have to obtain this 
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from a great distance the transport would be costly although the 
expense would not often recur. 

The smelting of metallic ores requires fuel whose provision 
is a very important factor, as most forms of fuel are so heavy 
and bulky. Charcoal was formerly the only fuel which could 
be employed for iron-smelting, and in those times the industry 
flourished where iron ore was found in the neighbourhood of 
forests, but during the eighteenth century the use of coal (or coke 
made from the coal) became common, and the iron- works were 
drawn to the coalfields. In the smelting of most forms of iron 
ore, the process is facilitated by the use of limestone which 
promotes fusion ; consequently the most suitable locality for the 
industry is where ore, coal and limestone are all available. 

In a number of manufactures chemicals are required ; these 
may be obtained from various sources, among which deposits 
of common salt and potash salts are important. For example, 
the salt of Cheshire is utilized in the chemical works of South 
Lancashire, and some of the products are employed in the cotton 
industry of the same region. 

A good supply of water, for some purposes pure and for other 
purposes with substances in solution, is a necessity in a number 
of processes ; thus paper-making is carried on in country districts 
where water is uncontaminated by town refuse ; the need of 
water to be used in dyeing and bleaching has. affected the develop- 
ment of the textile industries in many parts, as the silk manu- 
facture in the valleys of the Peak District ; the brewing at 
Burton-on-Trent is favoured by the water-supply from deep wells. 

Atmospheric conditions may also play a part in some indus- 
tries ; the dryness of the air at Budapest favours flour-milling, 
and the dampness of the air in Lancashire is of great advantage 
in cotton-spinning, for the threads tend to break in a dry 
atmosphere. 

Marketing the Product.-— After the raw material has been 
converted into the finished product, this has still to be distributed 
to the buyers, and that the distribution may be cheap and 
prompt is in some cases the reason for the localization of an 
industry. London has a great amount of manufacturing, par- 
ticularly in the making of clothes and the preparation of food 


225 


INDUSTRIES 

for the millions of people in the Metropolis and its neighbourhood ; 
consequently the cost of transporting the goods is very small 
and the makers are in close touch with the retailers, and so the 
facilities for marketing the produce (together with an abundant 
supply of labour) outweigh the disadvantage of being far from 
most of the materials required in the industries. 

Similarly, the branch of the iron and steel industry which is 
concerned with the making of agricultural implements is drawn 
to agricultural centres, e.g. Norwich and Ipswich in the eastern 
counties of England. In this case, there is the additional 
advantage that the makers are at hand to repair the machines 
without delay. Another example from the iron and steel industry 
is the localization of shipbuilding at ports where not only are 
the materials iron, coal and wood easily obtained, but also 
re-fitting and repairs can be carried out when the ships return 
after a voyage. ■ 

Combined Facilities. — -Where several materials have to be 
collected for combined use, as in the case of the coal, iron ore 
and limestone used in iron-smelting, the industry may be 
situated at any point which offers facilities for their collection, 
possibly at an intermediate point towards which convenient 
routes converge for the conveyance of the raw materials and the 
sending away of the products. The iron and steel industries of 
Cleveland and other towns on Lake Erie and Chicago on Lake 
Michigan have developed in consequence of such a convergence of 
routes. AC c (-C C- C S;- ; ■■ A' C • ,:"C; C cc ■ C"'-;; (A ;;h 

Should a locality have several advantages for any particular 
industry it will attract many new enterprises of that character 
and so obtain a distinct pre-eminence ; on the other hand a 
district with relatively few advantages may attract works for a 
time but these in the long run are likely to disappear, particularly 
at times of industrial depression when only the more favoured 
businesses survive. 

Geographical Inertia. — Once an industry is established in a 
region, several considerations tend to retain it in that place. 
The labourers are there, arrangements for transport have been 
made, the business has become known ; all these things are 
advantages which serve to help the industry against competition 
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which might arise elsewhere; Moreover, capital has been sunk 
in buildings and plant, and the organizers would do much to 
avoid the loss which would occur if the business failed. Hence 
industries may persist by a kind of V geographical inertia " even 
after conditions which favoured their establishment have passed 
away, and changes are usually slow. 

Human Factors.— As in mining, so in manufacturing the 
human factors are of great significance. The supply of labour 
has already been referred to, but even more important is the 
possession of organizing ability and of capital. In considering 
why an industry is found in a particular locality, it is sometimes 
necessary to take into account even the energy and capability 
of an individual or a group of individuals, though in the course 
of one or two generations this may cease to be effective and 
the industry may disappear. Still more must one consider the 
human factors in explaining the development or non-development 
of industries in certain countries ; for instance, the enterprise 
and initiative of the people of the United States must be contrasted 
with the conservatism of the people of China. 

Political considerations need also to be taken into account; 
a tariff which hinders the import of certain articles encourages 
the manufacture of those particular articles in the country itself, 
and the same effect is sometimes produced by the remission of 
duties which would otherwise tend to prevent the export of the 
commodities, while in some cases, a direct bounty upon production 
is given in aid of desired industries. 


COMMERCE 

Commerce consists essentially of the exchange of the com- 
modities which are most easily produced in one region for those 
most easily produced in another region. It may be divided into 
the work of the arrangement of the exchanges (e.g, the buying 
and selling of goods) known as trade, and the work of the actual 
conveyance of the goods known as transport ; the two operations 
are very closely connected and occasionally carried on by the 
same persons. 

Physical Factors affecting the Commerce of a Region. — As in 


INDUSTRIES 


the case of other industries the development of commerce is 
controlled both by physical and by human factors. 

Trading is likely to develop if the physical conditions of a 
region afford special facilities for special forms of production, so 
that it is economical to devote natural resources and human 
labour to a large production of particular commodities and then 
exchange at least part of these for other articles. Hence, if a 
region is suited to a few special forms of production it will have 
more commerce than if it could equally easily satisfy most of its 
own requirements. '-w; ■' 

Another great group of physical controls of commerce is 
connected with facilities for transporting the goods. Where 
these facilities are poor the transport will be costly, and so the 
advantages of the specialized production will be decreased. 

It should be noted that as new methods of transport are 
discovered or old ones improved, a region may have its transport 
facilities greatly changed and its commerce may either increase 
or decrease in consequence. Thus the development of railways 
and ocean steamships made possible trade between the wheat- 
producing prairies of the new world and the markets of the old 
world ,* on the other hand the great size of modern ships has 
excluded them from some ports (e.g. Gloucester) which have 
thereby lost th eir importance. 

It adds considerably to the expense of conveyance if full loads 
or cargoes can only be sent one way, either inwards or outwards, 
and endeavours are frequently made to adjust trade so as to avoid 
the return of empty trucks or vessels. Since Britain imports 
much l>ulk\ T material, such as wheat, wool, cotton, timber and 
ores, but exports more valuable and more compact manufactured 
goods, the outward -going vessels will carry coal, which serves as 
ballast, at very low rates ; this is a factor of great importance in 
promoting the British export of coal. 

Human Factors affecting the Commerce of a Region,— The 
stage of civilization of a people has a great influence upon their 
capabilities in producing goods needed elsewhere, and so upon the 
commerce of their region. Moreover, their own wants, which 
tend to increase with advances in civilization, determine the 
nature and amount of the importation of goods. 
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The commerce may, however, be organized and earned on by 
people of other lands ; this is now the case in many of the more 
backward parts of the world, as in the equatorial portions of 
America and Africa. 

It is evident that commerce is closely bound up with the 
localization of other industries ; thus on the one hand, where 
mining or manufacturing is the characteristic occupation of a 
district, commerce must exist in the form of an outward trade 
in the products of those industries, and an inward trade in other 
goods such as food-stuffs, while on the other hand it is only when 
and where commerce is possible that mining or manufacture can 
become the predominant industry. 

Minor factors, dependent upon race and nationality, are 
differences of language, of money-standards, and of weights and 
measures ; these' differences are, however, usually capable of 
easy adjustment. 

Political action may have great effect by the imposition of 
customs duties which have to be paid when certain goods enter 
or leave a country. These tend to reduce the trade in those 
goods, and so considerable increases or decreases in any particular 
branch of trade may result from the raising or lowering of these 
duties. 

Commodities Imported.— -A region imports those articles which 
are required, yet are either impossible or relatively difficult to 
produce in the region itself. Thus Britain imports tea because 
the climatic conditions will not permit its growth at all, and 
wheat because, except in certain parts, it is cheaper to devote 
land and labour to purposes other than the cultivation of wheat ,* 
were it not for the great facilities for mining and manufacture, 
a larger proportion of the people of Britain would obtain their 
living by wheat growing and other forms of agriculture. 

In order to determine the imports of a region, it is necessary 
to consider both the requirements of the people for their own 
consumption, e.g, food, clothing and shelter, besides many com- 
forts and luxuries, and also the materials they require for their 
industries* part of the products of which may be sent away, e.g. 
much of the raw cotton imported into Britain is exported later in 
the form of cotton goods. 
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Anothei point that has to be taken into consideration, is the 
difference between various commodities in regard to possibility of 
transport,, for although certain articles may be somewhat difficult 
to obtain in any particular region yet they may be produced there 
if they are so heavy and bulky that conveyance would be costly 
or 1 they suffer deterioration during transport, as in the case of 
fresh frait and vegetables. 

Commodities Exported.— From what has been stated, it will 
be seen that the exports of a region are those commodities which 
h is possible to produce easily and in greater quantities than are 
required for home consumption or use, provided that the trans- 
port is not too costly or otherwise too difficult 

Domestic and Foreign Trade.-Thc trade' carried on within 
the boundaries of a country which is under one government and 
so forms a political unit, is termed domestic trade * that carried 
on between that country and other countries is termed foreign 
trade. Commercial statistics are usually to be obtained only 
with respect to the latter, although the domestic trade is nearly 
always the greater. y 

^J2 lltlCal miit may include several more or less well-marked 
and differing natural regions which may be regarded as pro- 
ductive units. If these differ considerably there will tend to be 

mUC ! 1 C !Z nGShC ! rade between them > and if they together supply 
most of the needs of the people the foreign trade of that political 
unit may be very little notwithstanding great economic activity. 

hnf yj he ? contrary ’ lf tIle country comprises regions differing 
but little from one another, and has marked facilities for some 
special forms of production, then the domestic trade may be 
smaller and the foreign trade greater. y 

Im estimating the importance to a country of its foreign trade, 
m addition to the foregoing considerations allowance should be 
made for the area and population of the country, so that for most 
purposes a better idea is obtained by taking the value of trade per 

trade ^ ^ F>pu utmn than by takin 8 the total value of the 

. , Tbe Baiai * ce of Trade,— Since commerce is essentially an 

me rc n a T °f COmn ™ dit . ies > the totaI v alue of the impori/into 
one country from all others must equal the total value of the 
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exports from that country to the rest of the world, after certain 
allowances have been made. That the value of the exports 

must balance that of the imports can be seen when it is realized 

that goods exported pay for those imported, and that money is 
only a medium to facilitate that exchange. 

It is seldom that gold is sent from one country to another, 
and when that does take place it is largely because there has been 
an abnormal excess of either imports or exports and the money 
has had to be sent to redress the balance. But it is obvious that 
no country can continue to send out gold indefinitely, and on the 
other hand, to receive great quantities of gold would seriously 
affect the financial arrangements of the country to which it is 
sent. In actual fact the methods of payment are such that any 
abnormal excess of imports or exports tends to correct itself. 

Yet in the case of some countries, and notably in the case of 
the U.S.A., the value of the imports normally exceeds that of the 
exports. This is chiefly due to the fact that the imports are sent 
not only in payment for exports, but also as interest on great 
loans made by Americans to those in other parts of the world, 
and in payment for other services rendered by people in U.S.A. 
to those in other countries. For example, a large proportion of 
the shipping of the world is owned in America, and a certain 
proportion of the banking and financial business of other countries 
is carried on in New York ; payment for all this work is sent into 
U.S.A. in the form of goods, and by a circuitous process the 
proceeds of the sale of these goods are remitted to the shippers 
and bankers to whom the payments are due. 

Methods of Transport by Land. — Many means of transport 
have been devised, and each of them is even now employed 
in some part of the world. Thus, human labour is the sole 
means of conveyance where physical conditions render other 
means difficult, for example, in the narrow paths of the dense 
equatorial forests and over very rugged country. Elsewhere, 
beasts of burden are used where they are specially adapted to the 
work ; the sure-footed mule is utilized in many mountain regions ; 
the camel, with a store of food in its hump and of water in its 
stomach, can travel across the desert for days without food or 
drink ; reindeer and dogs draw the sledges over the snows of the 
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tundras. By none of these means can goods be carded in great 
amount or swiftly, and hence where they have to be employed 
commerce is confined to a few articles which can bear the expense 
and slowness of the transport. 

Where roads can be constructed, carts are used ; but except 
for the roads made by the Romans it is only recently that good 
ones have been constructed, and during the same period more 
efficient means of transport have been devised, so that the use of 
carts is chiefly confined to local traffic. The recent development 
01 motor cars and motor lorries has led to a great increase in the 
use of loads for the conveyance both of passengers and goods. 

Railroads have been the means of opening up many regions 
to commerce ; their motive power is generally obtained from coal 
or oil, hut recently electricity, generated at a central station arid 
transmitted by a rail or wire, has been employed. Railways can 
deal with considerable quantities of goods at a time and transmit 
them more quickly than any other agency. The cost, too, is less 
^ an Y °ther methods of transport by land. At the present day 
the development of great tracts of land is only awaiting the 
extension of railways to and across them 

. ® ethod ? °J ^sport by Water.-Transport by water is on the 
whole much cheaper than by land, for the expense of making and 
lepamng roads is unnecessary, and propulsion is easier through 
ie water than on the land. Rivers therefore afford easy routes, 
akes often add to the value of rivers, and with modern steamships 
the seas and oceans join rather than separate the lands. 

Canals are usually constructed to render available or to 

two P rivers or X1Stmg WaterWays ; for exam P Ie < they may connect 

11 HV< f S dn f Canals boats rnay be propelled bv hand or steam 

«™T V 1 f r the bank ; ^ethoi g oo LTt t 

“ P ° WCr of the Wlnd is utilized to some extent on inland 
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waters but mainly upon seas and oceans, and sailing ships were 
one of the chief means of transport for many centuries. But they 
have been superseded by steamships which have a greater speed, 
and are more likely to arrive to time because of their greater 
independence of the weather. Modern steamships can travel 
over 500 miles in 24 hours and carry a cargo equal in weight 
and bulk to several train-loads, at a cost per ton much lower than 
that charged by the railways.* 

Ocean Trade Routes. — The routes by which traffic passes are 
determined by such considerations as directness, ease of transit, 
the avoidance of handling the goods where the means of transport 
has to be changed (an expensive matter), and the amount of 
traffic that can be obtained on the route to bear a share in the 
total cost. 

Thus in ocean navigation, directness is obtained by following 
a " great circle ” route (see p. 23), where this is possible. 

A very great gain in directness was accomplished by the cut- 
ting of the Suez Canal, so that far more traffic goes by that route 
to the East than around the Cape of Good Hope. It should be 
noted, however, that only steamships can avail themselves of 
this route. A similar, though not so great advantage followed 
the opening of the Panama Canal in 1920. 

Ease of transport is gained by taking advantage of winds and 
ocean currents ; thus the ordinary route for sailing ships going 
from England to New Zealand was southward off the western 
shores of Europe and North Africa, across the Atlantic near the 
equator to get into the southward drift off Brazil, south-eastward 
in the latitude of the southern tropic and eastward in the belt of 
the westerlies south of Africa and Australia. On the return 
journey the westerlies would again be utilized, for the vessel 
w r ou!d return around South America. (Refer to the maps 
showing winds and ocean currents.) 

Handling is avoided by prolonging the ocean- voyage as far 
as possible ; in many cases this may necessitate the deepening 
of a river, for example, the Clyde has been made navigable 
for great vessels as far as Glasgow, and in order that cotton and 
other goods may be taken directly to Manchester and avoid the 

: 1 For Methods of Transport by Air see Appendix. 
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cmstmrtp? a Th U r rP i°n’ th . e . Manchester Ship Canal has been 
constructed. The Kiel Canal joins the North Sea and Baltic. 

o obtain more cargo the directness of a route is often 
sacnficed and ships put in at ports past which their voj^age 

and n le K m \ m0reOV f’ St f mshi P s ^ to replenish their coal 

convenlnt sp^r “ St3ti ° nS " e eStab,ished at 

^ the , & reatest amount of trade follows the North 
Atlantic Route between the ports of north-western Europe (with 
Hamburg, London and Liverpool as the chief centres) and eastern 
Nortn America, the chief gateway of which is New York. Second 
m importance to this route is that from north-western Europe 

f! I0 K h the Strait of Gibraltar and the Suez Canal ; after 
caching the Indian Ocean the traffic of this latter route diverges 

!“. t0 E a St f friCa ' eastward t0 Mia, south-eastward 
Australia and, after passing Singapore, north-eastward to 
China and Japan. The routes to the South Atlantic ports and 

traffic Whldl r ° Und S ° Uth AfriCa ^ S ° Uth America ha ve less 

use(ffs n Lf ¥lga i l0I !i Tfad , e ^ ou * es * Whether rivers can he 
used as trade routes depends upon several factors. One of the 

c uef is their depth, and the deposition of silt or the blocking 
of then mouths by sand-bars is a serious difficulty which has 
frequently to be met by dredging. 

Other rivers are blocked by ice during a portion of the year 
The January isotherm of o° C. approximately marks oufthe 
areas within which this usually occurs. Thus the rivers the 

America^. t “"f ° f eastern Euro P e “><! eastern North 
year became r f T ^ ™P ortant for the greater part of the 
the fact that 1 v rt ® < ! COnom,c activity of these regions and 

hindrance^for'p-eaff^islancer^everthde^t 1 ! 15 ^ PaSS '!' dbbou t 

useless for m4 weeks iSter ' ^ 

come^bv? + reSCntC<i * )y or ra P^ s °n rivers is over- 

SX Z canals or locks if the of 

alhc justifies the expenditure, but a more serious hindrance to 

nZifslTST is f the f ? ct that ** ** 

Arctic seas and therefore do not form part of great natural 
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trade routes. Of this the most striking examples are the Volga 
system in Europe, the Ob, Yenesei and Lena systems in Asia 
and the Mackenzie and Nelson systems in North America. ’ 
Land Trade Routes.— Relief is the chief control of the routes 
for land traffic. In regions of marked relief both roads and rail- 
ways tend to follow the river valleys in crossing the higher ground" 
or to avoid the uplands by skirting the coast. In crossing a ridge' 
a pass is frequently found between the head of a valley on the 
one side and the head of a corresponding valley on the other 
but if the pass lies at a great height or the gradients at the heads 
of the valleys are exceptionally steep, a tunnel may be made 
perhaps several miles in length. As both haulage up slopes and 
tunnelling are costly, the rates charged on traffic across moun- 
tainous country are high. Thus although the Mount Cenis 
Simplon, and St. Gotthard tunnels avoid the most difficult 
portions of the trans-Alpine routes, the much longer sea journey 
around Europe from the North Sea to the Mediterranean is the 
cheaper means of transit for heavy goods passing from Northern 
Germany to Italy. 

It should also be observed that to avoid heights and steep 
gradients, long detours must sometimes be made and this adds 
to the expense ; this expense, however, may be negatived if 
the lowland region traversed is productive and supplies local 
passengers and local freights. These share the cost of main- 
taining the roads or railways and so allow lower rates to be 

charged on the through-traffic . 1 

Trade Centres.— At certain points on trade routes, centres 
develop where buying and selling is carried on and goods are 
collected, distributed, or transferred from one means of convey- 
ance to another. Frequently a considerable number of persons 
axe concerned in work of this kind; others are attracted to the 
p ace because it affords facilities for carrying on other occupations, 
and so a great population may arise. The largest cities of the 
!^ 0r b d are ess ® ntlaI1 y trading centres at which other industries, 
such as manufacturing, printing and publishing, and the work of 


i Many examples of the routes followed by railways are to be found in 

boot P° nS °” communications and commerce in the regional portions oAhfs 
book. For air transport see pages 245 and 246 
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administrators, lawyers, teachers and doctors, are conveniently 
carried on. 

Among the points at which trade centres may develop are 
those at which routes converge, e.g. where important tributaries 
enter a great river, as St. Louis at the confluence of the Missouri 
and Mississippi, or where valley- ways meet (even if the streams 
themselves are not navigable), as Lyon where the upper Rhone 
valley joins the larger Saone-Ehone depression, Or again where 
a land-route crosses a river at an important bridge-place, as 
Montreal where the north and south banks of the St. Lawrence 
are connected by railway. . 

Still more important, perhaps, are places which are at the end 
of a route on which a particular means of transport is employed, 
and: where, .consequently, goods have to be handled and may 
be distributed. Thus in suitable harbours at the end of ocean- 
navigation, the greatest ports of the world have grown up, includ- 
ing at the eastern end of the North Atlantic Route, London on the 
Thames estuary and Liverpool on the Mersey estuary, at both of 
which points the ocean traffic is connected with many roads, rail- 
ways and canals leading to all parts of England, and Hamburg 
which lies between the ocean navigation and the inland navigation 
of the North German rivers and canals. At the western end 
of the same great route is New York, where the chief railways and 
waterways of North America open out upon the Atlantic. 

As affording good harbours and thereby facilitating commerce 
and the growth of commercial '.cities, the indented " drowned:* 
coasts may be compared with the unindented coasts resulting 
from uplift or fracture. Thus the eastern and western coasts 
of the United Slates are in sharp contrast, as are also the shores 
of .Europe' and Africa. ;■ y y 

Smaller centres arise at the head of navigation of rivers where 
smaller vessels must load and unload, and also at points where, 
owing to mnsidf -ruble change in the direction of the river, traffic 
has to leave the stream, as for instance at Magdeburg on the Elbe. 

Since the routes of railways (particularly in flat regions) are 
much less controlled by nature than those of waterways, a spot, 
which attracts trade for any reason may have railways built 
to it, so becoming a railway centre, and once this has occurred 
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CHAPTER XV 


Natural Regions.— In dividing the world into Natural Regions 
it is necessary to consider only those outstanding differences 
of relief, climate and natural resources which have the most 
marked influence upon the development and activities of man. 
A region over which such physical conditions are uniform may 
be expected to form a productive unit, that is to say, to give rise 
to a certain group of associated industries, and two or more 
regions in different parts of the globe which repeat the same set 
of physical conditions may be expected to form productive units 
of a similar type. V ■ 

For example, temperate grasslands, which are rather scantily 
watered, will probabfy be associated at first with pastoral 
industries, and these will give rise to such occupations as wool- 
cleaning and combing, leather-tanning, and the preparation of 
tinned meats, tallow, and bone-manure. These subsidiary in- 
dustries will be carried on chiefly at some centrally situated town 
or port, and. here an urban population will spring up ; as a conse- 
quence there will be a demand for milk and vegetables, so that 
the additional industries of dairying and market-gardening will 
arise. Yet, as was explained in the last chapter, human factors 
such as the existence of a settled government, means of transport, 
and the possession of knowledge, experience, and skill by the 
workers have to be taken into account, and as these may not be 
uniform over a group of regions which are physically alike, the 
products may not be identical although they are similar. 

In this general survey of the world only the . larger divisions 
will be noticed, some of these being sub-divided in the later 
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chapters dealing with the separate continents. Regions which 
possess sufficient features in common to make it possible to 
group them under one type are indicated in the map (Fig. 112) 
by a single figure. 

i il . . . l d . These regions are uniformly hot and moist, and 
are clothed with dense equatorial forests, varied occasionally 
by richly-wooded grasslands. Among the forest products are 
rubber, cabinet woods (e.g. mahogany and ebony), gums, and 
valuable palms such as the sago, oil and coco-nut palms. The 
cultivated plants (plantation products) include manioc, rice, 
cacao, sugar, bananas, and in hilly regions, coffee. The climate 
of these regions is unsuited to Europeans, and they are therefore 
mainly inhabited by native races occupied in primitive agri- 
culture, or merely hunting and collecting ; since, however, 
tropical diseases can be largely stamped out, an increasingly 
systematic exploitation of these enormously productive areas by 
civilized peoples may be looked for. 

2 a . . . 2 £ . These are hot regions with a marked season of 
drought accompanied by a resting period in the vegetable world. 
The characteristic vegetation is savannah, but where, owing to 
local conditions such as relief, water is more abundant, there 
are considerable forests. In the latter areas the forest and 
plantation products are those of the regions of type 1 ; else- 
where, both stock-raising and agriculture can be carried on, 
although for the latter some irrigation is necessary. Among the 
crops are maize, millet, cotton and tropical fruits. Many of 
these regions suffer at irregular intervals from a failure of the 
Tains, and the consequent destruction of stock and crops, but 
they are capable of great development, and the higher savannahs 
are suitable for European colonization. 

S a . , . 3 L These are the great deserts, intensely hot and 
dry, and almost devoid of life except in the fertile oases. The 
effect of the isolation of Australia is seen in the contrast between 
the comparatively civilized pastoral, agricultural, and com- 
mercial peoples of the margins and oases of the Sahara and 
Arabia (the lands of the date and camel), and the primitive 
scattered peoples of the Australian desert who live by collecting 
roots and grubs, and hunting the rare game. The river oases 
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of the northern deserts, the Lower Nile and Mesopotamia, were 
the seats of the earliest known civilizations, the extraordinary 
productivity ensuring the existence of a wealthy and leisured 
class who could devote themselves to the arts and sciences. 

4 a . . . These are the arid tablelands, plateaus and 
basins found in different parts of the world where the heat and 
drought* though marked, are less severe than in the great deserts. 
They are for the most part covered with a sparse vegetation of 
scrub and are scantily inhabited by pastoral peoples (nomadic 
in Asia and Africa, but settled in the Americas, where they are 
largely of European descent), and by agricultural communities 
in those places where rivers or snow-fed mountain streams make 
cultivation possible. 

5 ft . . , 5V These are the warm temperate regions charac- 
terized by summer drought, i,e. having the Mediterranean type 
of climate and vegetation. All are occupied by Europeans or by 
peoples of European descent. They are agricultural regions and 
the characteristic products are wheat, wine, choice fruits, olives 
and silk, the dry summers often rendering irrigation necessary. 

6 a . , . 6 b . These regions are found on the eastern margins 
of the northern continents and have a warm temperate climate ; 
they have no real season of drought, and the hot moist summers 
ensure an abundant vegetation. They form very important 
agricultural regions, cotton, rice and sugar being produced in 
both, tobacco in America, tea and silk in China. 

7 a . . . 7 C . These are great plains with a moderate and in 
parts a very scanty rainfall, occurring chiefly in summer ; accord- 
ing to their rainfall they are clothed either with rich grasses or 
with poor grass and scrub. They are essentially stock-raising 
and pastoral regions, but in the better watered parts the natural 
grasses can be replaced by cereals such as wheat and. barley, 
and in such areas agriculture becomes important. 

6,7* . . . 6,7 c . These three regions share the characteristics 
of the types 6 and 7 . Climatically they are somewhat similar 
to 6 a and 6 b , but they are largely clothed with natural grasses 
and stock-raising is of equal importance with agriculture. In 
regions 6,f and 6 , 7 ° the relief confines the more abundant 
rains to the coastal belts, so that in the drier interiors pastoral 
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industries, and especially sheep-rearing, predominate, whereas 
in region 6,7*, where the absence of coastal highlands allows a 
more uniform distribution of rainfall, the important cattle- 
rearing industry is being increasingly supplemented by the 
growth of cereals. 

8 a . . . 8 (i , These are the regions influenced by the warm 
moist westerly winds. Their natural vegetation is broad-leaved 
forest or well-grown coniferous forest, varied by natural meadows ; 
wherever the forests have been cleared mixed farming is carried 
on, the agricultural industries including the cultivation of 
temperate cereals, root and fodder crops, and the pastoral 
industries including the rearing of sheep both for meat and wool, 
and of cattle both for meat and dairy produce. On the margins 
of these regions there are valuable fisheries. 

9‘* . . * 9 b . These regions, which lie on the eastern margins 
of tire continents, differ from the last described chiefly as regards 
their colder winters and smaller rainfall. The occupations and 
industries are similar, except that the cattle must be fed and 
sheltered in winter, and that at this season water communications 
are interrupted. They, too, have valuable fisheries. 

10 a . . . 10 b . These are the great northern coniferous 
forests ; in their more remote parts fur-hunting is carried on, and 
in the more accessible areas lumbering is important. Their 
southern margins are being gradually cleared for mixed farming, 
for the summer days are long and warm and cereals ripen quickly, 
the hardier forms such as rye and oats being most important. 

8 , 10, This part of Europe forms as regards climate a tran- 
sitional belt between the types 8 and io, but the occupations 
are generally those of the region 8°. 

ll a . . . ll b . These barren tundras are occupied by nomadic 
hunting and fishing peoples ; in region ri b the reindeer forms an 
important source of wealth, but the somewhat similar caribou 
found in region n a has not been domesticated. 

12 a . . * 12' 1 . These are mountain regions (many have been 
omitted owing to the small scale of the map), where the varying 
altitude is accompanied by varying types of climate, vegetation 
and products. Pastoral occupations are important, the higher 
pastures being used in summer, the lower in winter ; where the 
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valleys are warm and fertile, agriculture is carried on. The diffi- 
culties of communication and the consequent isolation of such 
regions have affected both the character of their inhabitants 
and the economic development of their resources. 

13 a . . , 13 b < These are the cold deserts covered always 
with ice and snow, where no occupation other than fishing is 
possible, but the cold seas around them are rich in animal life. 

Distribution, of Population. — The distribution of population 
over the globe, as shown by the map (Fig. 113) is very complex, 
and cannot be explained simply by reference to physical con- 
ditions. For example, large tracts of the well-watered Amazonian 
forest are uninhabited equally with the rainless Sahara, and the 
thickly-populated plateau of Mexico contrasts with the thinly 
peopled yet very similar plateau of Bolivia. In very few in- 
stances can the present density of population be taken as an 
index of the natural productivity of a region, for a scanty popu- 
lation may be the result of difficulty of access, as in the case of 
the fertile eastern slopes of the Andes, or of legislative restrictions 
upon immigration, as in the case of Australia (see Chapter XXX), 
or of lack of skill and knowledge on the part of the inhabitants, 
as in the case of most regions inhabited by primitive peoples. 
On the other hand, the presence of valuable mineral deposits 
may over-ride natural disadvantages, as when gold draws many 
thousands into the desert of Australia or to the remote Lena 
valley. Then, too, there is a natural tendency among almost 
all peoples to cling to their native land, and hence in regions 
which have long been settled , the population may become so 
dense as to cause widespread distress even though natural 
resources are made use of to the utmost, whereas in the ” newer ” 
lands, the Americas, Africa, and Australasia, vast resources lie 
almost untouched. Another factor to be taken into account is 
the tendency under modern industrial conditions for people to 
become massed together into cities, numbering hundreds of 
thousands, and in many cases even millions, of inhabitants. 

Turning now to the map (Fig, 113) it may be noted that the 
most extensive areas of dense population lie in the monsoon 
regions of South-eastern Asia, where the simultaneous occurrence 
in summer of copious rains and great heat makes intensive 
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agriculture possible. The Nile valley is a second densely peopled 
area, and shows the possibilities of an arid region ; the insolation 
is very strong owing to the dry atmosphere, and as there is 
abundant river water for irrigation purposes, intensive agriculture 
can be. carried on. The expenditure of capital upon irrigation 
works in India and the western United States has already had 
the effect of altering the distribution of population, and favour- 
able estimates have been formed as to the future of irrigation in 
Mesopotamia, .South Africa and Australia. A third area with a 
dense population is Java, which belongs to the type of region 
always hot and moist. With the exception of a small part of the 
Guinea coast no other region of this type is densely peopled, and 

it is evident that there is great room for development. The 
remainder of the densely peopled areas are all found in Europe 
and the United States of America, and include the great manu- 
facturing and commercial centres which are characteristic of the 
western type of civilization. 

^ The practically uninhabited parts of the world include such 
diverse regions as the great deserts of North Africa, Arabia and 
Australia, parts of the arid interior plains and basins of Asia and 
North America, the extensive coniferous forests and tundras of 
the north, together with the savannahs and forests of the monsoon 
region of Australia and a large proportion of the savannahs and 
equatorial forests of South America. The forests of the Amazon 
contrast with those of the Congo, for the latter are moderately 
wdl peopled,, being almost everywhere dotted with clearings 
where the natives practise primitive agriculture. 

'hr,i/ t f 1 '!.| 11 f })()rtaril: t0 notice tiiat a comparatively well-peopled 
belt stx etches across northern Eurasia from Russia to the Amur 

occupying the southern margins of the coniferous forests and the 
neighbouring grasslands ; in the corresponding belt across Canada 

S » 0n “ ra P Kl lv increasing. It may also be noticed that 
the Mediterranean region of southern Europe and North Africa 
is throughout well-peopled, and that in each of the four regions 

of * t3 |f ionnd } n fche Xlewer continents there is the nucleus 

of a considerable population. The three warm temperate eastern 
maigmai regions of the southern hemisphere, the basin of the 
Hate nver, south-east Africa and south-east Australia are also 
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well peopled as compared with neighbouring regions, although 
still scantily peopled as compared with the greater part of 
Europe. The fact that the Sudanese savannah can support such 
a dense population suggests that the same is true for other regions 
of the same type which are now only thinly peopled. 

It appears, therefore, that the natural tendency of the 
population of the world to increase in numbers may, for a con- 
siderable time, be met by a utilization of large areas at present 
undeveloped, as well as by more scientific agriculture. 

The immediate problem is not the insufficiency of the world’s 
food-supply, but the adjustments of population that must take 
place, hastened in certain regions by emigration or immigration 
and by widely differing birth-rates. The relative importance of 
countries will be greatly affected, and this involves not only 
economic change, but also the increase or decline of the political 
power of the states concerned. 

The greatest immigration movement has been to the United 
States, which received over 36 million aliens during the last 
hundred years. During the twentieth century, the population 
of the Argentine Republic doubled, largely by immigration, 
while the population of the Prairie Provinces of Canada (Alberta 
and Saskatchewan) rose from 90,000 to t§ millions by immigration. 
Almost world-wide is the growth of urban at the expense of 
rural population, largely as a result of industrialisation. 


APPENDIX. 

Methods of Transport by Air.— The last twenty-five years 
have seen the rapid development of air transport. Of the two 
possible methods, namely by large dirigible balloons or air-ships, 
and by heavier-than-air machines (aeroplanes and hydroplanes), 
it is the last group that has proved most successful. A net-work 
of air-routes covers Europe and the United States, and there are 
long distance routes to the Far East and to the southern 
continents. The great speed and direct flight of the aeroplanes 
makes them very valuable for the carriage of mails and of urgent 
passenger and parcel traffic. They serve, too, to give access to 
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places which are difficult to reach by land, as for example places 
far from any railway in Brazil, Australia and Siberia. Seas, 
high mountains, dense forests, deserts, and even the polar regions, 
present no obstacle to air-transport, which is, however, relatively 
costly. It appears likely that it will soon be possible to reach 
any part of the earth in a very few days, and in that sense the 
size of the world is shrinking. Such developments are greatly 
facilitated by the rapid progress of radio telegraphy and radio 
direction-finding, which not only help to ensure safety of travel 
by air, sea and land, but bring the whole population of the globe 
into close verbal inter-communication. 

The study of air-routes should be made with the help of a 
globe (preferably the new “ rolling ” type) rather than with an 
atlas, for Mercator’s World Map, so useful to seamen, does not 
show at all easily the routes that should be followed by plane. 
The shortest way between, say, London and Melbourne, is of 
course, the great circle (p. 23) route, but since the aeroplane must 
take up and set down passengers at important intermediate towns, 
the actual line followed represents a compromise. For example, 
planes fly from London to Cairo, and on to Karachi, thence to 
one or more of the great cities of India, on to Rangoon and so 
by way of the Dutch East Indies to Port Darwin, and across 
Australia to Sydney and Melbourne. A new route is from London 
(Heath Row) by Lisbon to Bathurst (West Africa), across the 
Atlantic to Natal (Brazil) and thence to Rio de Janeiro and Buenos 
Aires. Another reason for deviating from a great circle is the 
desirability of re-fuelling stations at distances of a thousand miles or 
less. The weight of fuel needed for a long hop (say 3,000 miles) is so 
great that the “pay load” becomes very small. Oceanic islands take 
a new importance in an Air Age and the positions of Bermuda and 
Honolulu should be studied on the globe. The reason why Pan- 
American Airways lead in the Pacific Ocean is fairly obvious when 
one studies the political affiliations of the North Pacific islands. 
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l Noic t0 Students . — In the study of each of the regions treated 
m the following chapters, reference should be made to the 
sections in Part I where the broader features of the regions are 
dealt with. Similarly, the maps in Part I should be frequently 
consulted. J 

. dumber of facts are given in Part II without explanation, 
it being assumed that the student will supply an explanation 
based on the general principles given in Part I. 

Maps adequately showing the relief of the land as well as 
political divisions must be constantly used in connexion with 
these chapters. The atlas is indispensable; the positions of 
places named in the text should always be verified and their 
relations examined with the aid of the map. The making of 
simple sketch-maps showing particular facts is recommended. 
Only by constant map-work can the situation and relations of 
places and the physical and economic conditions of regions be 
realized and remembered.] 






CHAPTER XVI 


THE BRITISH ISLES 


POSITION AND EXTENT 

n f nd Area *"~ An examination of a map shows that the 

■British Isles are an archipelago consisting of two large islands 
and many smaller ones, occupying a triangular area off the 
north-west coast of the continent of Europe. 

Three points mark the extremities of this triangular area 
namely Dover m the south-east, Valentia Island in the south- 
west, and the north of the Orkney Islands in the north. If these 
points are joined by straight lines it wiU be found that the 
distance from Dover to Valentia is 500 miles, from Dover to the 
Orkneys nearly 600 miles, and from Valentia Island to the 
Orkneys nearly 600 miles. 

r 1 ?^ ar f a thC islands is about I21 ’ 000 sc I uare miles, of which 
miks 1 1 ° CCUpieS 88 ' 000 ^ Irdand nearly 33 , 000 

. o, Position. Since the British Isles lie between the 

hltieth and sixtieth parallels of latitude they are nearly two- 
iirds of the distance from the equator to the poles. The effect 
of this situation upon climatic conditions will be more carefully 
considered later ; for the present it is sufficient to notice that the 
climate is such as to reward labour with an adequate food supply 
but the temperature is not high enough either to produce an 
abundance of food without labour or to enervate the population 
Viewed upon a globe, the British Isles are seen to lie near 
the centre of the land hemisphere, he. that half of the globe 

as ^ 2nd^d iS wm ? 5"* paragraph ^ committed to memory, 
regions h the distances and areas of other 
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which contains all the lands except Australasia and the south- 
west of South America. Therefore, as in early times Britain 
was in touch with civilized Europe, so in recent years it is well 
placed for communication with the other continents. Further, 
since ocean transport is so important for commerce, its situation 
on the Atlantic margin is an additional advantage. 

The Surrounding Seas. — The British Islands are really the 
higher parts of the partially submerged north-western portion 
of Europe. The true edge of Europe is marked by the position 
of the line showing a depth of 100 fathoms. This line encloses 
the North Sea, the whole of the British Isles and the northern 
part of the Bay of Biscay. Within this line is the continental 
shelf, the lower parts now lying just below sea-level and covered 
by the shallow seas surrounding Britain, the higher parts standing 
above the water and forming these islands. 

Between Britain and the continent the seas are narrow, the 
Strait of Dover being only 21 miles wide. Hence peoples 
and ideas have migrattii westward from the continent, the 
narrow seas opposing no serious barrier to peaceful movement. 
Yet the same seas have aided the peoples of these islands to 
maintain their independence, for there has been no successful 
invasion since the defence of Britain has been organized through- 
out the region. 

Much of the continental shelf is near the surface, and the 
greater part of the North and Irish Seas and the English Channel 
have a depth of less than 50 fathoms, while the Dogger Bank in 
the centre of the North Sea lies between 10 and 20 fathoms. This 
shallowness allows of the great fisheries, from which fish worth 
more than twenty million pounds are annually obtained. 

Tides.-— Another result of the shallowness of the seas is the 
height of the tides, which though but a foot or two in the open 
ocean, is as much as sixteen feet at the Stilly Isles. Obstructed 
by the land the tidal wave splits into three portions, one following 
the Atlantic border, while the others penetrate the St. George’s 
and English Channels. Along the former course the wave moves 
more rapidly than in the Channels, so that high tide is brought 
to the northern entrance of the North Sea at the same time that 
it reaches Liverpool and the Strait of Dover. The northern wave 
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proceeds southward through the North Sea, reaching the mouth 
of the Thames in about twelve hours, i.e, when another wave 
has reached this region through the English Channel, The 
two waves coalesce, thus giving exceptionally high tides in the 
Thames estuary. 

The rise and fall in shallow waters necessitates the alternate 
drawing in and sending out of water, so that alternating tidal 
currents are formed. In the estuaries they are utilized to 
move shipping in and out, and they also help in clearing the 
passages of silt. Tims at London, which is 60 miles from the 
sea by the river’s course, the spring tide has a rise of 21 feet. 
Hence the port owes much to the tides and tidal currents, for 
without them the great vessels could not ascend nearly as far up 
the river, the boats and barges would require much more motive 
power, and the dredging would be far more expensive. 

CLIMATE 

Wind Systems. — Situated on the western margin of a continent 
between latitudes 50° and 6o° N., the British Isles are in the 
region of the westerlies throughout the; year. An examination 
of Figs. 71 and 72 shows that these islands are largely under 
the influence of the great Atlantic pressure-systems. In January, 
the dominant system in the North Atlantic is the " Low " in 
the neighbourhood of Iceland with a counter-clockwise air- 
swirl producing south-west winds over Britain. In July, the 
Azorean “High” has developed, with a clockwise air-swirl 
giving more westerly winds to these islands. This is shown by 
the wind charts in Fig. 114, from which it appears that both 
in January and July about 21 per cent, of the observations 
in England exhibit the wind as coming from the south-west ; in 
January 17 per cent, of the winds come from the west, while in 
July this proportion is raised to over 20 per cent. 

Britain is also under the influence of travelling cyclones; 
on an average, one cyclone reaches these islands every ten days, 
but their occurrence is more frequent in the winter months as 
they are generally associated with large areas of low pressure, 
such as that over the North Atlantic in winter. The passage of 
a cyclone over a place causes winds to blow from varying directions 
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allowance having been made for elevation, are shown in Fig. 115. 
The hottest part is in the south-east, where there is a large area 
With a temperature over 62° F. (167° G.) and a very small area 
over 64° F. (17*8° C.). This relatively high temperature of the 
south-east is due partly to the Sun’s rays being more oblique in 
the north, and also to the cooling influence of the sea being more 
effective in the west. The bending of the isotherm of 6o° P. 
(15-6° C.) northward over the lands and southward over the 
Irish Sea also shows the same cooling influence of the water. A 
straight line drawn through Anglesey in a north-east and south- 
west direction would give the general trend of this isotherm, and 
the same general direction is followed by those of 58° and 56° F. 
(14*4° and 13*3° C.) farther to the north-east. 

In January (see also Fig. 1x5) the coldest regions, those below 
38° F. (3-3° C.), are in the east. The map shows little difference 
as between north and south, thus indicating that at this season 
the angle at which the Sun’s rays are received has less influence 
upon the temperature, and that the chief factor is the warming 
influence of the sea which, through the agency of the westerly 
winds, raises the temperature of the west above that of the 
east. The trend of the isotherm of 40° F. (4*4° C.) from Cape 
Wrath to the Isle of Wight is on the whole from north to south, 
and its deviations from this direction emphasize the effect of 
maritime influences. In the north-east of Ireland, where the 
south-west wind has least effect, there is a large area with a 
mean temperature below 40° F. Similar facts are to be observed 
in regard to the courses of the isotherms of 42 0 and 44 0 F. (5-6° 
and 67° C.). 

A comparison of the maps shows that the greatest annual 
range is experienced in the south-east where a large area has 
oyer 62° F. in July and under 38° F. in January, thus having a 
range of over 24 0 F. (13-3° C.), and that while in no part of the 
British Isles is there an extreme climate, the most equable region 
is in the west. 

These maps and the statements deduced from them deal only 
with sea-level temperatures, and the fact that the highlands are 
largely in the north and west makes it necessary to consider the 
actual temperatures without the reduction to sea-level, in order 
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to obtain a true idea of the climatic conditions. This is sneciallv 
necessary in regard to the summer conditions, when the actual 
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contrast already observed between the south-east and north- 
west is here seen to be intensified over very large areas, and the 
effect of this difference on possibilities of plant growth must be 
borne in mind. 

Rainfall. — The map in Fig. 117 shows that there is a heavy 
rainfall over the western portions of both islands, and the heaviest 
rain occurs where the higher lands adjoin the western coasts. 
Even on the east of the higher lands and over the lowland areas 
adjoining the eastern coast there is no lack of rain, for only very 
small areas receive much less than 25 inches a year. 

The explanation of the heavier rainfall of the west is to be 
found partly in the direction of the prevailing winds and partly 
in the relative frequency of cyclones. The rains of the eastern 
lowlands are of the cyclonic type. 

The rainfall is well distributed through the year but the 
maximum occurs in the autumn and winter seasons. 

VEGETATION 

The climatic conditions are those which would in a natural 
state favour the existence of broad-leaved forest, and there is 
no doubt that very long ago the British Isles were very densely 
wooded, though these forests have now disappeared. The table 
on p. 259 shows that in Great Britain only about 5 per cent, of the 
land is now covered with trees, and but 2 per cent, in Ireland. 

The existing woodland does not generally represent the 
remains of the original forest ; it consists of more or less recent 
plantations. No doubt a considerable proportion of the land 
could still bear forest, and in several parts land which until quite 
lately has been comparatively barren and useless has now been 
planted with trees. This afforestation will doubtless be extended 
and will add to the resources of these islands. A quarter of the 
total amount of woodland is in Scotland/where it mainly occupies 
the valleys and the eastern borders of the Highlands, and one-half 
of it is in England, where it is often found on hills with a rather 
poor soil. 

A far larger area is moorland, bearing little save heather, 
bracken, moss and some poor grass. In England and in Wales, 
much of the land over 1,000 feet, and some below it, is of this 
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character; over a great part of Scotland and Ireland the land 
over 600 feet is mainly moorland, and in the extreme west of 
Ireland and the north-west of Scotland this kind of ground 
extends down to sea-level. Such land forms poor grazing-land, 
classified in the agricultural statistics as “ Mountain and Heath ” ; 
it can be but scantily used and above it is bare rocky ground 
absolutely worthless. 

The remaining portion of the land is nearly all utilized either 
for permanent pasture, or for crops of various kinds. Since the 
natural vegetation has been so largely displaced, the present 
agricultural conditions, although strictly an economic matter, 
may be introduced here to indicate the differences which climatic 
and other physical factors still cause in the vegetation of the 
various parts of these: islands. The accompanying table shows 
the chief uses to which the land is put, and the relative importance 
of these in the four parts of the United Kingdom. It is con- 
structed by taking the averages of the figures for several years at 
the beginning of the twentieth century. 

Attention has already been drawn to the small proportion 
of woodland. The next lines show what a large proportion, 
namely 54 per cent., of the country is devoted to grazing, chiefly 
of cattle and sheep. In England the percentage is rather less, 
and the land is on the whole of a better quality., for only 7 per 
cent, is returned as of the poor “ mountain and heath. ” type, 
while 41 per cent, is of the better “ permanent pasture ” type. 
These proportions are almost reversed in Scotland, where so 
much of the land is upland of little value. The difference is 
reflected in the statistics showing the number of animals per 
thousand acres, for Scotland has fewer sheep and less than half 
as many cattle in proportion to its size, notwithstanding the 
large percentage of grazing land. The statistics relating to 
Ireland do not distinguish between the poorer and the better 
types of grass-land, but the very large number of cattle, 222 to 
the thousand acres, suggests that the latter is relatively abundant. 
Wales. has the largest proportion of grazing land, and this seems 
to be well used, for Wales has many more sheep in proportion 
to its kbe than any other part of the United Kingdom, and in 
regard to . Cattle ranks second only to Ireland. It must be 
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Agricultural Statistics of the British Isles . 1 

Percentages (to nearest integer) of Total Land Area. 



England. 

i. ' '' 

Wales. 

Scotland. 

■ Ireland. 

British : 
i Isles..' 

. 

Woods and Orchards . . . 

6 

4 

5 

CSV. 

4 ; 

Mountain and Heath . 

7 

24 


? f 

J 

Permanent Pasture ... 

V - ■ 

i ** 

I 

? 

? 

Total for Grazing . 


! <> 5 

1 

57 

54 

Potatoes , , . . . , 

. 1 

0 

1 

3 

■■ ..■■■•i." ■■ 

Idiot Crops . . . . , . 

5 

I 

3 

'2 

3 

Rotation Grasses, etc. . 

|" if 

9 

8 j 

7 

9 

.Total Tor Green Crops . , 

1 7 

II 

, 1:2 

. : -! 

' ■..12 : 

14 

Wheat ... . . . . . 1 

6 

I ' 1 

j 

0 

0 ! 

3 

Barley 

5 | 

2 

I 

t \ 

3 


6 { 

5 j 

5 

e 

■ ■5 

Rye, etc 

1 ] 

0 

0 

0 

■ VI/.'/ 

Total for Corn Crops . 

18 

8 

7 . ;■ 

7 


Mon-Agricultiiral i 

• Jl 

1.2. ■■■ 

20 

24 

*7 

' Animals. 

J Number per 1,000 acres. 

Cattle ...... 

: : 144 

150 

65 

222 

I46 

Sheep . : V C 

49 ° 

696 

-■ : m : 

: . 212 

4 O 7 


remembered that in respect of absolute numbers, the greater 
size of England gives it the first place both for cattle and sheep 
rearing ; for example, England has nearly sixteen million sheep 
and five million cattle, whereas Wales has only about three 
million sheep and one million cattle. 

Among the figures relating to green crops the relatively large 
area given to potatoes in Ireland is worthy of notice. The bulk 
of these green crops is grown as food for animals, the chief roots 
being turnips, swedes and mangolds. 

1 The figures in this table should not be committed to memory. The 
table is given because it states accurately and concisely some important 
facts which may be extracted, as is done in the paragraphs accompanying 
the table, and then learnt by connecting them with their causes or with, 
some other known facts, 
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It is in the corn crops that the greatest contrast between 
the east and the west is to be observed, England giving by far 
the most attention to this kind of cultivation. The difference 
is most striking in the case of wheat, for while England has 
6 per cent, of its area under wheat, Wales has only i per cent., 
and in both Scotland and Ireland the area is less than one-half 
per cent., this little being grown almost entirely in the eastern 
parts of these countries. The reason for this distribution lies of 
course in the relative dryness of the south-east of Britain com- 
bined with the greater Heat and sunshine during the ripening 
season. The contrast is still seen, though it is less marked, 
in the case of barley. The difference between the two crops is 
connected with soil rather than climate ; wheat is usually grown 
on the more clayey 'soils; while ' barley is grown on the more 
sandy and frequently somewhat poorer ground. In the case 
of oats the contrast between east and west disappears entirely ; 
this crop is adapted to withstand greater moisture and. so there 
is practically no difference iri the extent to which it is cultivated 
in the four divisions. 

Land classed as non-agricultural may be used for other 
purposes, e.g. for buildings or roads, or it may be quite valueless, 
as are some of the higher areas in Scotland or the morass-like 
parts of the bogs in Ireland. 

THE PEOPLE OF BRITAIN 

The east of Britain is inhabited by people who are mainly 
long-skulled, tall and fair; they are therefore included among 
the Northern European race, as was shown in Chapter XII. 
The people of the west are equally long-skulled, but on the 
average are considerably darker and shorter ; this indicates that 
they belong to the Mediterranean race. 

History confirms the conclusion that the people of the eastern 
part are of the Northern European race, for they are known to 
have come from the coasts of the North Sea and Scandinavia ; 
they were Teutonic tribes, including the Jutes, Angles and 
Saxons, who arrived first in the fifth century a.d,, and the Danes 
and Scandinavians who came later. The people who are now 
in the west then inhabited the east also, but numbers were 
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destroyed, others enslaved and absorbed by the Teutons, while 
many retreated gradually westward. This evidence suggests that 
people of the Mediterranean race first inhabited Britain and that 
they ' . were partially displaced by Northern immigrants, . but a; 
difficulty is presented by the fact that the languages of the 
people of the west belong to the Keltic group, ie, the languages 
original lv spoken by the “ Alpine peoples of central Europe. 
The explanation is that before the Northern invaders came, some 
of the Alpine peoples reached Britain, found here inhabitants of 
''Mediterranean race, conquered them and forced them to speak 
their Keltic tongue, but did not exterminate or displace them. 
This explanation is borne out by the fact that round .skulls, 
■characteristic of the Alpine peoples, are found in burial barrows 
dating -back to the centuries just before the Christian era ; in 
all probability the round-skulled Alpine people gradually died 
out, although their languages survived. 

The Keltic languages of western Britain fall into two groups, : 
in. the first are the Gaelic of the Scottish Highlands, the Erse of 
Ireland and the Manx of the Isle of Man ; in the second group 
the Cymric of Wales is the sole survivor at the present day, hut 
the old Cornish language was -very similar to it. The two groups 
have certain differences, e.g. the Gaelic group has K or Q as in 
Kin— Head (K intyre and Kinsale) where the Cymric group 
has P (Penrhyn). The differences are due to the fact that the 
two groups of languages are derived from two brandies of the 
Alpine peoples, the first comers speaking the dialects which 
employ the Q sound and the later ones using the P sound. The 
“ U- Kelts ” migrated or were driven to the remoter parts of 
Britain, while the “ P-Kdts ” maintained themselves in the Welsh 
and Cornish peninsulas. The Keltic tongues seem to he dying 
out in Britain, being gradually replaced by English, derived from 
the Teutonic Angles. 

The chief immigrants into Britain seem, therefore, to have 
been : (i) peoples of the Mediterranean race who came before 
historical times; (2) Alpine, peoples, the " y -Kelts ” and “ P- 
Keits ” who came some centuries b.c., imposed their speech 
upon the inhabitants but themselves died out in the course of 
time ; (3) the Romans, who conquered and left cities and roads. 
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but did not affect the racial characteristics of the people ; (4) the 
Teutons and Northmen, who drove the previous inhabitants to 
the west of the islands and later gradually extended their language 
over the larger part of Britain ; (5) the Normans, who modified 
the government and language but did not come in sufficient 
numbers to influence the race appreciably. 

The peoples of Britain are now united under one Sovereign, 
and London is the seat of the government of Great Britain and 
Northern Ireland. In 1921 the Irish Free State, now known 
as Eire, was formed for the government of 26 counties of southern 
Ireland, with its capital at Dublin. Where British people have 
settled abroad, in Canada, Newfoundland, South Africa, Australia 
and New Zealand, colonies have been formed. These have 
“ Dominion status,” i.e. they have independent governments 
for home affairs, but they own allegiance to the Sovereign as the 
head of the British Commonwealth of Nations, as members of 
which they consult in matters of foreign affairs and defence. 

The great increase in the number and power of the people of 
Britain has taken place within the last 150 years, and has been 
due to the development of manufactures and commerce ; it has, 
however, to some extent been counteracted by a decline in 
agriculture and a decrease in the agricultural population, owing 
to the opening up of the fertile lands of the new world. In 
England and in South Wales the decline in the rural districts 
has been much more than balanced by the growth in the urban 
districts ; over the central lowlands of Scotland the same is the 
case, but in almost all parts of Ireland, where coal and iron are 
lacking, the agricultural decline has caused a great decrease in 
the total population. 

Of the 49,000,000 people in the United Kingdom, England 
and Wales together have about 40,000,000, Scotland has nearly 
5,000,000, and Ireland rather more than 4,000,000. The com- 
parative natural resources of these regions are indicated by 
the fact that whereas England and Wales have, on an average, 
about 700 people to the square mile, Scotland has 160 and Ireland 
less than 140 people to the square mile. 

For authorities and books for further reading, see end of Chapter XIX. 


CHAPTER XVri 


THE BRITISH ISLES — Continued 

SURFACE FEATURES, STRUCTURE AND MINERALS 

Outlines of Relief and Structure.- No part of the British 
Isles lias mountains comparable, with tho.se of the mainland of 
Europe, and flam are: few considerable areas above 2,000 feet 
in elevation. 'Ihe greatest of .such areas are those in the north- 
west of Scotland, A line 1 drawn from the mouth of the Clyde 
to Stonehaven cuts off the region known as the Highlands. 
Between this line and one drawn parallel to it from Girvan to 
Dunbar lies the Central Valley of Scotland, and south-east of 
the latter line are the Southern Uplands. The Highlands and 
Southern Uplands represent great blocks of hard and ancient 
rock between which the Central Valley lias been let down by 
parallel faults along the lines indicated. 1 

Scotland is separated from the larger part of Great Britain 
by the Cheviot Hills, a mass of old igneous rocks. South of this 
there are three upland areas : the Pennine Chain is an upfold of 
rocks of Carboniferous age, (marked as Coal-Measures, Millstone 
Grit and Mountain limestone on the map in Fig. 118), while the 
Cumbrian or Lake District and the Cambrian or Welsh Uplands 
are; formed of masses of older rock in many ways similar to that 
of the Southern Uplands, The south-western peninsula of Devon 
and Cornwall is also formed of old rock but bears only a few 
upland districts. The south-east of Britain, is lowland, diversified 
by ridges of no great elevation, and. is composed of younger rocks. 
The Isle of Man is closely comparable with the Lake District in 
structure. 

1 This text should be constantly compared with the orographical map 
in the atlas and the geological map in Fig. nS, and the connexion between, 
the two maps should be carefully noted. 
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Ireland has scattered upland masses which largely correspond 
with those of Great Britain. In structure and appearance the 
mountains of Donegal and Connaught resemble those of the 
Scottish Highlands, from which they have been separated by 
the erosion and subsidence of the intervening masses ; the 
Mourne Mountains and the Slieve Bloom Mountains prolong the 
line of the Southern Uplands ; the Wicklow Mountains corre- 
spond with the Uplands of North Wales, while the ridges in 
Munster are a continuation of the mountains of South Wales. 
The plateau of Antrim has been built up by outpourings of la.va. 
Most of the remaining portions of the country are lowland and 
composed of limestone of carboniferous age. 

The Scottish Highlands . — The north of Scotland may be 
divided into five parts : the Outer Hebrides, the Inner Hebrides, 
the Northern Highlands north-west of Glenmore, the Grampian 
Highlands south-east of Glenmore, and the north-eastern coastal 
plains with the Orkney Islands. ■ 

The Outer Hebrides are the worn-down fragments of some 
of the oldest land on the Earth's surface, mostly lowland yet not 
fertile. Very similar are the Shetlands, set like stepping-stones 
between the British Isles and Norway. Some of the Inner 
Hebrides are of much the same character, but others, among 
them Mull and the greater part of Skye, are the remains of great 
lava sheets probably once continuous with the plateau of Antrim. 
The basalt columns of Staffa have their counterpart in the 
Giant’s Causeway of Antrim. 

The Northern Highlands and the Grampian Highlands are 
plateaus of ancient rock partially dissected by rivers and 
separated by the narrow valley of Glenmore. This valley is the 
result of a fault, and is now occupied by a series of lakes and 
streams which have been artificially connected to form the 
Caledonian Canal. The Northern Highlands are carved from an 
old peneplain, uplifted so that the surface had an easterly or 
south-easterly tilt. The higher elevations and the water-parting 
are therefore nearer the western than the eastern coast, and 
the streams flowing to the Minch are short and very rapid, 
while those flowing eastward are longer. 

The ice-sheet of the Glacial Periods has greatly affected this 



region : rocks are scratched and polished; in the valleys are 
many long lakes (" lochs ”) due to glacial action either in scoop- 
ing basins or damming the valleys with morainic material; on 
the coasts are many fiords, which are submerged portions ot 
similar glaciated valleys. Here, as on all the western coasts of 
Britain, a slight subsidence in comparatively recent times has 
resulted in the formation of a very irregular shore-line with many 
promontories and inlets. 

. The Grampian Highlands are very similar ; the tilt of the 
original surface of the plateau was to the south-east and accounts 
for many of the stream-courses. Longer courses, however, are 
at right angles to this direction, e.g, those of the Findhorn, 
Spey and Upper Tay. These streams have cut their valleys 
in less resistant strata which crop out at the surface in south- 
west to north-east lines, i.e. the outcrop (see Fig. 34) or " grain ” 
of the formations is from south-west to north-east. A few 
exceptional rivers, notably the Dee and the Don, flow eastward, 
The greatest heights are in the north-west ; Ben Nevis overlooks 
Loch Linnhe from a height of over 4,400 feet, and near the 
source of the Dee several peaks rise above 4,000 feet. This 
region shows the same effects of glacial action as the Northern 
Highlands ; lochs, however, are more common in the west than 
in the east, and the wetter west shows more strongly marked 
relief with steeper slopes and sharper peaks. Near Loch 
Lomond the scenery is particularly beautiful, and still more 
famed for its beauty is Loch Katrine. 

At few points do the highlands reach the eastern coast. In 
Caithness there is a triangular lowland formed of Old Red Sand- 
stone, of which the Orkneys may be regarded as detached 
portions. The same, formation occurs on either side of Moray 
Firth and penetrates Glenmore, The lowland continues from 
Moray Firth eastward to the Buchan peninsula although most of 
this is formed of hard rock worn down almost to sea-level. It 
must be remembered that the formations here mentioned form 
the sub-soil not the soil, and in once glaciated regions the two may 
be very different. Moreover, large areas in Scotland are covered 
with peat, though in parts this has been removed and the new 
surface utilized for agriculture. The north-eastern coastal 
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plains are the most valuable parts of the Scottish Highland 
region ; both agricultural and pastoral work are carried on, and 
the granite is quarried where it is found near the sea, particularly 
near Aberdeen and Peterhead. There are two main routes 
from the Central Valley to the north of Scotland. The “ High- 
land " railway proceeds up the Tay valley in a north-westerly 
direction, which it retains, leaving the Tay and continuing up 
the. valley of its tributaries the Tummel and the Garry. It then 
crosses the divide between the Garry and the Spey,: and ■passes' 
down the valley of the latter river until it turns again to the 
north-west to Inverness. Thence it inns northward along the 
eastern coastal plains, except where detours inland are made 
to avoid estuaries or difficult country. The other route is by 
Stonehaven and Aberdeen across the base of the Buchan peninsula 
to Elgin and thence by the coastal sill to Inverness. 

The Central Valley . — The structure of this region may be 
understood by a comparison of the section in Fig. 119 with the 
map in Fig. 118. The ancient rock has been let down along 
parallel faults (F 2 and F 3 ) to form the floor upon which later 
deposits have been laid. These in turn have suffered faulting, 
folding and wearing, so that the present surface is neither level 
nor uniform, in material. 

Immediately under the Grampian edge lies a low, fertile plain 
of Old Red Sandstone worn clown because of the softness of this 
formation. 

To the south-east of this stretches a broken line of hills 
parallel to the faults, the Sidlaw Hills, Och.il Hills, Campsie Fells 
and the heights lying within the curve of the Clyde estuary. 
These are largely formed from resistant volcanic rock, through 
which tiie Tay, Forth and Clyde have worn valleys. Railway 
routes take advantage of these valleys as well as of the lowland 
between the Sidlaw Hills and the sea. 

South-east of these hills is another low region, stretching 
from sea to sea. The subsidence has allowed the water to 
penetrate the land until the Clyde estuary is within 30 miles of 
the Forth. Here a downfold of Carboniferous rocks has been 
let down by a fault (F 4 in Fig. 119) and so preserved, for denuda- 
tion has but little effect near sea-level. Of the Carboniferous 
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rocks the Coal-measures are the topmost series ; they lie near 
the surface in the centre of the basin, and extend from the Clyde 
above Glasgow to north-east of the Forth near Clackmannan, 
this river merely separating two portions of the same coalfield. 
In England and Wales coal is obtained only from the Coal- 
measures, but in the Central Valley of Scotland workable seams 
are also found in the lower layers of the Carboniferous system ; 
consequently the coal-mines of Scotland occur not only where 
the geological map shows Coal-measures but around and between 
these areas in parts where the map shows the other members of 


r 1 rj.- — Diagrammatic Section showing Structure of Scotland from North- 
west to South-east. 

( Vertical scale exaggerated . ) 

Hard rock of Highlands. 

„ „ Southern Uplands. 

Volcanic rock (formed in Old Red Sandstone period) of Sidlaw Hills, Oehil Hills and Pentland 
Hilts. 

, Old Red Sandstone of Strathmore, ■ ■;■■■’■. :• o: v;, : 

Carboniferous Limestones and Sandstones of the Central Valley. 

Coal-measures of the Clyde- Forth coalfield. 

Fault resulting irt Glenmore. 

„ „ Grampian edge of Central Valley. 

„ „ Southern Upland edge of Central Valley. 

„ „ lowering and preservation of coalfield. 


the Carboniferous system, marked as Millstone Grit and Mountain 
Limestone. 

There are two other coal-basins in the Central Valley : one 
occupies the lowland of Ayr ; the other lies east of the Pentland 
Hills between the Southern Uplands and the Firth of Forth, and 
re-appears on the northern shore of the Firth east of Kirkcaldy. 
The geological map therefore shows two patches of Coal-measures 
in Fife, but coal is obtained also from all the region between 
them. In addition to the coal, oil (distilled from shale) and iron 
ore are produced. Between the coal-basins are uplands of harder 
rock of little value ; of these uplands the Pentland Hills are 
typical. 

The Tay flows from the Highlands into Strathmore, where it 
gathers a number of other streams from the Highlands ; it then 
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passes through, a valley between the Sidlaw and Ochil Hills 
which prolongs the line of the valley by which it left the High- 
lands. In all probability this course was determined ages ago 
when Old Red Sandstone filled what is now Strathmore, so that 
the Tay flowed across a peneplain from the hard rock of the 
Highlands crossing successive belts of sandstone and volcanic 
rock, and cutting a continuous valley across all the outcrops ; 
afterwards the belt of softer sandstone was worn away leaving 
the more resistant rocks standing out on either side. A similar 
explanation applies to the valley of the Teith-Forth. 1 The 
direction of the Clyde is opposite to that of the Tay and Forth 
and has no parallel among the larger rivers of Scotland. It is 
probable that, as in the case of the other rivers, the Clyde once 
flowed to the south-east at a time when the northern part of the 
valley had not been eroded so deeply, and before the subsidence 
of the western coast occurred which altered the levels and caused 
its waters to flow in a reverse direction. 

The Southern Uplands. — These are like the Highlands in 
being a partially dissected plateau with an original tilt 
to the south-east r hence the flow of many streams, e.g. 
the Esk, Annan and Nith, is to the south-east. Other rivers 
have carved out longitudinal valleys along the outcrops 
of various strata, e.g. the Teviot-Tweed and its tributary the 
Ettrick. 

The greatest heights fall somewhat short of 3,000 feet, the 
upland area is penetrated by wider valleys than those of the 
Highlands, and in the west the Galloway peninsula is mainly 
lowland. On the east the Lammermuir Hills approach the sea at 
Dunbar, leaving but a narrow passage by means of which central 
Scotland is connected with England by the “ East Coast Route." 
The uplands are crossed by three railway lines, one passing from 
the Tweed up the valley of the Gala Water (by Galashiels) to 
Edinburgh, another crossing from the Annan to the Clyde close 
by the Lowther Hills, and the third taking advantage of the 

1 The Teith, although commonly considered a tributary of the Forth, 
is in a line with the lower Forth and must be regarded as the parent stream. ; 
it is therefore convenient to indicate the main valley by combining the 
names of the streams. 
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Kith valley which almost connects the plain of Ayr with that 
around Solway Firth. 

The Border Lands. — The lowlands around the Solway Firth 
have their eastern counterpart in those forming the Merse of 
Berwick by the lower Tweed and the coastal plain of Northumber- 
land ; between them are the Cheviot Hills, composed mainly of 
volcanic rocks and granite. These are distinct in structure from 
the Southern Uplands, but are joined to them by a ridge of high 
ground around the head-streams of the Teviof, Flowing south- 
westward from the Cheviot Hills to the Solway Firth is Liddel 
Water, whose valley is known as Uddisdale. On the eastern 
side the Cheviots are drained by three groups of streams : those 
flowing northward to the Tweed, those flowing eastward directly 
into the North Sea, and those; flowing south-eastward into the 
Tyne. This river lias two head- streams, the North Tyne from 
the Cheviots, and the South dyne which flows from the south 
into the gap between the Cheviots and the Pennines known as 
the dyne Gap. This gap connects the Solway plain with the 
coastal plain of Northumberland and Durham, at a level below 
500 feet, thus affording easy communication in a direct west and 
east line between the respective centres Carlisle and Newcastle. 

The Lake District,-- South of Solway Plain is the Lake 
District, similar to the; Cheviot Hills in being largely composed 
of volcanic rock, but older in formation, rising to greater heights 
(three peaks being over 3,000 feet high) and deeply cut by 
rivers radiating outward in all directions. The valleys contain 
a number of beautiful lakes, in many ways resembling those of 
the Scottish Highlands and like them due to glacial action. Of 
these Windermere is the; largest, and Derwentwater and Bassen- 
thwaite Water are worthy of mention as being the remaining 
portions of a single large; lake partially filled by the alluvium 
brought down by small streams, so that the flat ground between 
the two existing lakes was gradually built up. 

Between the mountains and the sea there is only a narrow 
strip of lowland ; north-east of St. Bees Head this is formed of 
coal-bearing rock, from which some iron ore is obtained, while 
in the Furness district, the southern extremity of the coastal 
plain, large deposits of valuable hematite iron ore are found. 
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In the centre of the Lake District lead ore and zinc ore are 
mined, and some slate is quarried. 

Separating the northern portion of the Lake District from 
the Pennines is the Eden Valley, which has a comparatively 
gentle slope from the west and is bounded by a much steeper 
slope from the Pennines. On this side there has been a fault 
which has let down the rocks from the level of Crossfell Edge on 
the east. This movement has preserved softer rocks in the 
Eden Valley, which in regard to fertility is therefore in marked 
contrast both with the region of hard rocks of the Lake District 
on the one side and with that of the Mountain Limestone of 
the Pennine Chain on the other. The southern portion of the 
Lake District is connected with the Pennines by Shap Fell at a 
height of 1,000 feet above the sea, over which passes the “ West 
Coast Route ” to Scotland on the way from the Lancashire 
coastal plain to the Solway lowland. 

The Pennines and the Adjacent Plains.— From the Tyne gap 
the Pennine Chain stretches southward for about 120 miles. It 
is highest where Crossfell overlooks the Eden Valley from a 
height of nearly 3,000 feet, and from this edge the upland slopes 
eastward, drained in the same direction by the rivers Wear and 
Tees flowing independently to the North Sea. 

South of Shap Fell the structure is that of an upfold formed 
of three layers. At the top were originally Coal-measures, below 
these Millstone Grit (well named, being of gritty material used 
for millstones and grindstones), and below this Mountain Lime- 
stone. The Coal-measures have been removed by denudation 
the larger part of the region, remaining only at the four 
as shown in the geological map. In the north-west, 
beyond the Lake District, is the small coalfield already mentioned 
which extends to an unknown distance beneath the sea. In the 
north-east is the Northumberland and Durham coalfield, of 
which the seams dip eastward below the sea ; this coalfield is 
far more valuable than its western counterpart. In the south- 
the coalfield of Lancashire and Cheshire, and farther to 
North Staffordshire ; in the south-east is the 
coalfield which now produces 
in Britain, The section in Fig. 120 



shows how these are now separated by the removal of the higher 
portions of the sheet of: coal-hearing rock which once covered 
the whole of the Pennine area. The section shows also how all 
these layers forming the Pennine Chain dip down on either side 
till they are covered by the softer sands and clays which form 
the plains of Lancashire and Cheshire on the west and the Vale 
of York and the Trent Valley on the east. 

In a corresponding way the rivt w lluw outward: .on ..either side, 
though their upper courses have a marked southerly trend. On 


the west are the Lune, Kibble and Mersey, each with an estuary 
due to the submergence of the lower portion of the valley. On 
the east the rivers have cut a series of “ Dales ” which form 
roads into and across the upland. Of these dales the most 
important is that of the Aire, for it forms a narrow strip of low- 
land separating the Northern from the Southern Pennine Moors. 
The Aire gap is used not only for communication between Lanca- 
shire and Yorkshire, but by the “ Midland Route ” from southern, 
and eastern England through the Eden 'valley to - Carlisle and 
Scotland. From the Swale to the Wharfe the streams no longer 
flow independently to the sea but have been, captured by the 
Yorkshire Ouse which developed along the soft formations of the 
Vale of York ; this river also receives the water of the Aire and 
still lower in its course that of the Don. The Pennine Chain 
ends in the Peak District, for farther south its layers dip south- 
ward beneath the same sands and cla\. ? s as those which flank it in 
Cheshire and Nottingham, here forming the region frequently 
known as the “ Midlands.” In the Peak District the Dales open 
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Fig. i 20. — Diagrammatic Section from Snowdon to the Trent Valley. 

(Vertical scale -exaggerated.)-. 

i. Hard rock of Wales from Snowdon eastward, 
aa.- Mountain Limestone and Grit of Denbigh. 

2b. . „ „ „ of the Pennine Chain (near Dove Dale). 

3a. Coal-mcasnres of the Flint and Denbigh coalfield .{between Mold and ’Wrexham). 

3b. „ of the N. Staffs coalfield (near Bursli’inj. 

3c. ,, of the Notts coalfield (south of Chesterfield). 

4a. Soft layers of the Cheshire Plain (near Nan twich). 

4b. „ „ „ Trent Valley (near Newark). 
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out to the south, and the Derwent, Dove and Upper Trent have 
been captured by the Lower Trent which has developed south- 
ward along the outcrop of the sands and clays. The Trent flows 
northward to join the Ouse, and the drowned estuary of the two 
rivers, known as the River Humber, therefore receives the 
drainage of a large portion of the Pennine region. 

The Coal-measures that dip under the Cheshire Plain reappear 
on the borders of the Welsh Upland, and the three coalfields of 
South Lancashire, North Staffordshire and North Wales form 
one basin, although its centre is hidden beneath the softer 
deposits. By sinking shafts through these deposits the coal 
could be obtained, and this is done a little way beyond the out- 
crop on each side, but nearer the centre the depth becomes too 
great. In the same way and to a greater extent the coal is 
obtained from beneath the newer deposits on the eastern edge 
of the Pennines. After the more easily reached coal was obtained 
the miners were forced to go deeper and so the coalfields gradually 
extended farther and farther from the outcrop, and are larger 
than is indicated by the area of the Coal-measures on the geological 
map. 

The Midlands. — It has been said that south of the Pennines 
the rocks dip under the newer deposits, and so form a floor on 
which these latter rest. The floor is not, however, level but in 
several parts bulges up so that the Coal-measures penetrate 
the newer layers and appear again at the surface. One such 
upfold in Leicester has produced the coalfield around Ashby ; 
south-west of this, another upfold in Warwickshire has given 
rise to the coalfield between Tamworth, Nuneaton and Coventry ; 
west of this, another upfold has formed the more important 
coalfield of South Staffordshire, extending from Cannock Chase 
through the Black Country ; still farther west, in several places 
in Shropshire the coal rocks are bent up against the older rocks 
of Wales, as in the section in Fig. 120 they are shown to be 
farther north. Moreover, between all these outcrops, the coal 
|| rocks are preserved underneath the newer deposits, and shafts 

[■! are sunk to reach them where the coal is near enough to the 


j! surface for the mining to be profitable. 

The Coal-measures used to vield also iron ore Kiit li+flo of 
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this is now obtained from any except those 0! Staffordshire, arid 
this does not form a large proportion of the total output of iron 
ore. It is now only rarely that coal and iron are obtained from 
the same formation. Fire-clay is, however, still a useful product 
of the Coal-measures. 

The region of the Midlands is therefore on the whole low 
and formed of fertile sands and days, but it has rises which are 
associated with coal deposits, and in Charnwood Forest some 
very ancient igneous rocks come to the surface. The region 
is drained by streams which flow either to the Trent and hence 
to the north-east, or to the Warwickshire Avon and the Severn 
and therefore to the south-west. Between the south-west of 
the Pennine Chain and the lulls of Shropshire, which extend 
eastward from the Welsh Upland, is a comparatively narrow 
lowland which has always been an important passage between 
the. cast and west of Britain and is called the Midland Gate. 


For authorities and books for further reading, see end of Chapter XIX* 




CHAPTER XVIII 

THE BRITISH ISLES -Continued 

SURFACE FEATURES., STRUCTURE AND MINERALS 

Wales. — In many respects Wales resembles the Southern 
Uplands, for it is a dissected plateau composed of similar hard 
rocks. The highest part is in the north-west where the Snowdon 
Range reaches a height of 3,500 feet and immediately overlooks 
the narrow Menai Strait separating it from the worn-down 
iislahdmtAh^ 

From this north-western region slates are obtained in great 
quantities and of the best quality. In North Wales also a little 
lead, zinc, copper, and even gold is obtained. 

The Snowdon Range is continued in the Lleyn Peninsula, 
gradually becoming lower till it dips below sea-level. Parallel 
to this peninsula and forming the southern side of Cardigan Bay 
is the larger peninsula, ending in the county of Pembroke, which 
similarly becomes lower towards the south-west. 

Between these peninsulas the sea reaches almost to the edge 
of the upland, with only a very narrow strip of lowland by the 
coast and a few narrow extensions up the valleys of the short 
rivers flowing seaward. On the northern coast of Wales there 
is another very narrow coastal plain, but llie Clwyd and the 
Conway have rather wide valleys. A large portion of North 
Wales is drained eastward by the Dee, which, after bending round 
sharply, opens into a wide estuary parallel to that of the Mersey, 
and. by the tributaries of the Severn which offer the easiest routes 
from England, into central Wales. 

Of these tributaries the Wye is the most important, for after 
leaving Wales it first traverses the fertile plain of Hereford and 
afterwards cuts through the plateau known as the Forest of 
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Dean, as it flows to the estuary of the Severn. This course of 
the Wye should be compared with those of the Tay and Forth 
where they cut the volcanic ridge of the Central Lowlands of 
Scotland after they have left the fertile plain of Strathmore. 
The plain of Hereford, as is shown in the section in Fig, Tar, is 
similar to Strathmore, as it is formed of Old Red Sandstone laid 
down in a hollow between the Welsh Uplands on the west and the 
Malvern Mills and the Forest of Dean on the east. The parallel 
cannot be pressed too far, for the Forest of Dean is not a volcanic 
mass but. a plateau, formed mainly of Coal-measures arranged 
m the form of a complete basin surrounded by older rocks. 

South Wales differs from North Wales on account of its 
structure. The old hard rocks of the north are here replaced by 
a great basin of coal- bearing rocks formed exactly like that of the 
Forest of Dean but much larger. A westward extension of this 
coalfield traverses Pembroke from Carmarthen Bay to St. Bride's 
Bay. The coal of South Wales is specially valuable ; it includes 
anthracite, which burns with intense heat and little smoke, 
and the steam coal used for engines of warships. A fairly wide 
coastal plain lies between the uplands and the Bristol Channel, 
so that communication between England and Pembroke is not 
difficult, and a number of streams how southward and have cut 
valleys which afford valuable roads between the coast and the 
interior. The Usk flows around the eastern margin of the coal- 
field, the Tall and the Tawt- divide it into three almost equal 
portions, and the Towy encircles it on the west. 

South-west England.-— South of the Bristol Channel, Exmoor 
rises steeply from the sea to well over 1,000 feet. It is formed 
of rock which was laid down at about the same period as the Old 
Red Sandstone and is therefore marked as such on the geological 
maps, but it is composed of harder materials, namely slates, 
grits and limestones. South, of Exmoor is tire plain of. Devon 
through which run the Taw and the Torrklge to Barnstaple 
Bay on the north and the Exe to the greater bay on the south 
coast. Bpvomf the plain of Devon is the granite mass of Dart- 
moor, the highest points of which just exceed 2,000 feet. By 
the weathering and decomposition of the granite, china-clay or 
kaolin is formed, and is mined both in Devon and in the smaller 
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Dartmoor is bounded 'on the west 
and beyond this rise the Bodmin 
•west the ground is composed either 
appear in Exmoor or of granite like 
minsula becomes lower till it sinks 
however, in the Stilly Isles about 
Although Cornwall is mainly low- 
and its two projecting headlands; 
id, are due to hard masses which 
of the sea better than the less 
l. In addition to the china-clay, 
l, and tin, copper and other minerals 
h of these products, Cornwall is of 
inshire. " 

ills, which adjoin Exmoor, and the 
plain of Somerset, This resembles 
1 of alluvium and in having been 
condition ; through it the Parrel 
annel. The Mendip Hills both in 
recall the Pennine Moors. They 
i also in containing caves formed 
tone 'by underground streams, and 
>n in the form of stalagmites and 
of various minerals. The Cheddar 
the falling in of the roofs of a series 
mining for which the Mendip Hills 
ctically non-existent, 
is formed of the same sands and 
e Midlands. These extend to the 
dills, broken only by the emergence 
sures at Bristol, The Bristol coal- 
ones in being basin-shaped ; it is 
vhich affords a waterway from the 


Searplands and Lowlands.-— From the 
ate north-eastward and eastward ridges 
h form the only exceptions to the rule 
of England is a lowland plain. The soft 




layers of the valleys of the Severn, Trent and. Yorkshire Ouse 
dip eastward beneath layers such as form the Gotteswold Hills 
(see section in Fig. 121). These hills are composed of Jurassic 
limestone, which is sometimes distinguished by the term Oolitic, 
i.e. “ Roe-stone/' since it is composed of small round grains. The 
limestone layers also dip to the east, so that on the west their 
steep edge forms an escarpment overlooking the Severn valley 
from a height of about 1,000 feet, while on the east they slope 
gently to the Upper Thames valley. This scarped ridge is 
continued to the north-east first by the well-named Edge Hill 
overlooking the valley of the Warwickshire Avon, and then by 

N.W. S.E. 


Fig. 121. — Diagrammatic Section from Radnorshire to London. 
{ Vertical wale exaggerated.) 

Hard Rock of Radnorshire. 

„ „ of the Malvern Hills. 

Old Red Sandstone of the Plain of Hereford. 

Jurassic Limestone of the Cotteswoli Hills. 

Chalk ot the ChiUern Hills. r : Y L: .■ 

Soft layers of the Severn Valley (near Tewkesbury). 

„ Upper Thames Valley (near Oxford). 

' v London Basin, V- ■.o. -.'/ J-v-'TJ-o'iT 

Fault- which has let down the older rock beneath the Severn Valley. 


the Northampton Uplands. These become lower as they bend 
more towards the north, and they then merge into the Lincoln 
Edge, which gradually becomes lower and narrower till it dies 
out before reaching the Humber. The Oolitic Limestone layers 
are not to be seen in the south of Yorkshire, but they reappear 
beyond the Derwent. There they extend from the Vale of York 
to the coast and their dip is on the whole from north to south ; 
their highest portion is therefore on the northern rather than 
the western part and a large area is over 1,000 feet in height. 
The general name for this upland is the North York Moors, while 
the portion which overlooks the mouth of the Tees is called the 
Cleveland Hills. 

There is no doubt that the limestone once extended much 
farther westward over the present valley of the Severn, Avon, 
Trent and Yorkshire Ouse, and that weathering and stream 
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action have worn it away exposing the sands and clays beneath. 
When that was accomplished, these agencies acted both on the 
softer layers, lowering the level of the plain and so to some extent 
undercutting the edge of the limestone, and also directly on the 
scarp of the limestone, gradually wearing it back eastward. 

The Jurassic limestones are in several parts quarried for 
building stone, notably in the south at Bath and Portland, but 
a more valuable product is the iron ore, for about three-quarters 
of the total weight of ore raised in the British Isles is obtained 
from that part of the Jurassic belt which extends through 
Lincolnshire, Leicestershire and Northamptonshire, while less 
than one-fifth is got from the Cleveland district of Yorkshire. 
The total production of ore is increasing, but imports are necessary. 

The limestone ridge dips eastward below layers of clays and 
sands (most of which are also Jurassic), worn down to form a 
hollow extending across England parallel to the limestone ridge. 
In the extreme south this hollow is not well marked, but east 
of the Cotteswold Hills it forms the Upper Thames Valley and 
farther to the north-east it broadens out into the lowland 
drained by the Great Ouse, the Nen and the Welland. Just as 
the limestone ridge becomes lower in this part of England so 
does this hollow, which here forms the Fenland. Across this 
the rivers wind until they enter the Wash, a portion of the hollow 
so low that it has been submerged by the waters of the North 
Sea. The Fenland has had to be drained and the soil is now 
formed of the alluvium brought down in the past by the rivers. 
They are now embanked and their work of drainage aided by 
the cutting of canals. North of the Wash the Jurassic hollow 
is drained by the lower course of the Witham after it has broken 
through the Lincoln Edge at the town of Lincoln, and. north of 
the Humber it appears as the Vale of Pickering through which 
the Derwent flows to join the Yorkshire Ouse. 

The section in Fig. 121 shows that the Jurassic hollow is 
bordered on the east by the steep scarp slope of the chalk ridge. 
Where it forms the Chiltern Hills this ridge has its escarpment 
facing the north-west and its gentle slope dipping to the south- 
east ; in this respect the Chiltern Hills resemble the Cotteswold 
HHls, but they are considerably lower, scarcely attaining an 
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elevation of 800 feet. Farther to the north-east, where it forms 
the East Anglian Ridge, the chalk, like the limestone, becomes 
lower. From East Anglia it bends to the north-west and there- 
fore towards the limestone, hot this bending is not immediately 
apparent as the chalk is cut through by the Wash and is in part 
covered by alluvium before it rises to the surface again in the 
.'Lincoln Wolds. These extend, but at no great height, as far 
as the Humber, and beyond it tbe chalk searplnnd is known as 
the York.-hiro Wolds which rise* to about the same height as 
the Chili ern Hills and end in. the while cliffs of Fiamborough 
I lead. 

The chalk, like the Jurassic! limestone, once extended far to 
the wt'-i of the present esearpment , probably to the Pennine 
mid Cambrian upland:-., covering the. lower layers and forming 
a plateau dipping gently from the uplands eastward. The 
higher uesteru part of this groat sheet of chalk has been worn 
away and Hie present, scarped edge is still being cut back very 
slowly. ■ 

The chalk country is extensive in the south of England, 
for the Chi Item Hills are continued at their south-western end 
by the White Horse Hills, sometimes called the Marlborough 
Downs. The Chiltern Hills and White Horse Hills are separated 
only' by the narrow gap worn out by the Thames. Thus the 
great curve of the chalk ridge has been cut through by three 
rivers : the Thames, the Humber and a. river into which the 
Wash rivers united before the sinking converted its valley into 
an inlet of the sea. 

The. White Horse Hills are separated by the Rennet valley 
from the wide cludk upland known as Salisbury Plain, which 
appears on the map as a cm ire from which the chalk ridges 
radiate to the. north-east, to Urn south-west arid to the south- 
east. To the south-west the chalk forms a scar plan d in all. 
respects similar to that already described, and on the south- 
east it is first continued in the Hampshire Downs and then 
apparently splits into two portions, the North Downs ending in 
the South Foreland, and the South Downs ending in Beachy Head. 

The section in Fig. 122 shows that these are also ridges with 
their escarpments facing one another ; if the chalk that forms 
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the South Downs and slopes upward from the English Channel 
is imagined to continue past its present scarped edge along the 
course of the dotted lines, it will be seen to join the chalk which 
forms the North Downs. Farther to the north this same sheet 
of chalk dips below other layers which hide it from view in the 
neighbourhood of London, and then rises and comes to the 
surface again as the Chiltern Hills. Thus the chalk which 
appears on the map as distinct ridges was originally one sheet, 
bent up into an anticline in the part south of the lower Thames 
and bent down again into a syncline in the part now known as 
the London Basin. 

The anticline has the chalk removed from the top and the 
layers beneath it have been exposed, forming the country known 
as the Weald. Moreover, the bending was of a dome-like char- 
acter, so that there was not only an upfold from north to south 
but also an upfold from east to west, and this accounts for the 
eastward-facing escarpment of the Hampshire Downs. The 
form of the whole arrangement resembles an oval with the south- 
eastern portion lacking, and beyond the Strait of Dover the 
extreme end of this portion is found in France. The chalk cliffs 
of Dover correspond with those of Calais, the South Downs 
have their counterpart in the chalk of Picardy, and the layers 
exposed between the North and South Downs are found also 
between Calais and Boulogne. From these and other facts it 
is concluded that the dome extended from England into France 
joining Britain to the Continent, and that the chalk ridges of 
south-eastern England are not only essentially one, but form 
part of the broader chalk country of north-western Europe. 

Smaller patches of chalk also are found in south-east Britain. 
The Isle of Thanet is due to a small up-bending of the chalk 
beyond its north-eastern dip from the North Downs under a 
strip of softer rock ; this patch accounts for the chalk headland 
of the North Foreland. Precisely as the chalk of the Chiltern 
Hills dips under the soft layers in the London Basin and reappears 
in the North Downs, so the chalk of Salisbury Plain and the 
Hampshire Downs dips under the soft layers of the Hampshire 
Basin and reappears in the Downs of the centre and south of the 
Isle of Wight. The lowest part of this Basin has been covered 
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by the sea, forming Southampton Water and the straits Solent 
and Spithead. 

The Test and Itchen flow to Southampton Water, while 
further west the chalk country is drained by converging streams, 
the Salisbury Avon, the Stour and the Frame. 


The drainage of the Weald is from the centre outward, having 
been det< -mimed at the time when the dome-form was complete 
and the streams radiating outwards cut channels in the chalk. 



Fig. 122 . — Diagrammatic Section from Hertford southward to near Brighton. 


'(Vertical scale greatly exaggerated.) 

la. WeaMm Santis (forming Ashdown Forest). 

ib. . „ Clay. 

•aa. Greensands -with Gault Clay (east of Eedhill). 

sb. „ „ „ „ (near Ditehlihg). 

3a. Chalk (near Hertford), 

3b, „ of the North Downs (south of Croydon). 

3«s. „ „ South Downs (Ditchling Beacon). 

3d. „ Cliffs (east of Brighton). 

4. Soft layers of the London Basin (hear London Bridge). 

Now that the centre of the area has been worn down the streams 
still maintain their direction and the chalk scarplands both on 
the north and on the south are cut by their valleys. The channels 
of the Arun and the Ouse breach the South Downs, while those of 
the Wey, Mole and Medway lead through the North Downs to 
the Thames Valley, and the Stour has cut a gap further east and 
flows independently to the sea. 

Just as these chalk scarplands of the south have channels 
cut deeply into them, originating at a time when the chalk 
extended beyond the present scarps, so the scarplands north of 
the Thames, both limestone and chalk, are trenched by valleys. 
Most of those lead south-eastward, for the rivers flowed in that 
direction down the dip-slope of the old land-surface. The upper 
Thames receives the Windrush and the Cherwell from the lime- 
stone ridge, the lower Thames receives the Colne and Lea from 
the Chiltem Hills, while from the chalk of East Anglia the Yare, 
Waveney and other streams flow over the low coastal . plains to 
the sea. Both north and south of the Thames these gaps through 
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the ridges and others in which no rivers now flow, are utilized by 
the railways which radiate from London in all directions. 

Ireland.-— It has been pointed out that to a large extent 
the structural divisions of Ireland are prolongations of those 
of Great Britain. The mountains of Donegal and Connaught 
repeat most of the characteristics of the Scottish Highlands, but 
the highland areas are less extensive and the elevations are 
lower, nowhere reaching 3,000 feet. As the North Channel has 
separated Scotland from Donegal, so Donegal Bay separates the 
latter region from Connaught. 

The south-west trend of the Southern Uplands of Scotland 
is discernible in the granite Mourne Mountains, and is followed 
also by the Slieve Bloom and the heights in northern Tipperary, 
though the structure is not continuous through the central plain 
of Ireland. 

The rift valley which is apparent between the Highlands and 
Southern Uplands of Scotland is scarcely to be traced in Ireland, 
for it is hidden by the basaltic plateau of Antrim. The coal of 
Scotland is here represented only by a small deposit in Tyrone, 
and a little iron ore is also obtained from this region. The 
drainage system, too, has been modified by the outpouring of 
basalt, and Lough Neagh, the largest lake in the British Isles, 
occupies a hollow formed by the faulting and subsidence of a 
part of the basalt. 

The mountains of Wicklow are similar to those of North 
Wales but are more largely composed of granite ; this is quarried 
and some copper is also obtained. 

The mountains of Munster are the highest in Ireland ; here 
the ridges are composed of hard rocks formed in Old Red Sand- 
stone times ; the grain of the land (shown b}^ the river valleys 
and estuaries) is in a general east-west direction, as is that of 
South Wales and the south-western peninsula of England. The 
scenery is beautiful, the Lakes of Killarney, which lie close to 
the highest ridges (Macgillicuddy’s Reeks), attracting many 
tourists. 

The lowlands of Ireland are largely formed, of limestone, 
which in England has been upraised and is therefore called 
,f Mountain Limestone/'' but in Ireland lies in horizontal sheets 
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over large areas. Over much of this Coal-measures were once 
spread, but these have been denuded except in one or two places 
where, by folding, they have been preserved in " basins.” The 
chief of these is near Carlow, west of the Wicklow Hills, where 
coal is to some extent mined. In the south-west of Ireland, 
the geological map shows Coal-measures, but coal itself does not 
occur in these parts. ■ 

Ireland, in common with Great Britain north of the Thames, 
has been subject to glacial action and its surface has been widely 
covered with drift deposits. Moreover, there are .large, bogs, in 
some of which peat has formed in great masses. This peat is 
dug and dried for use as fuel, both coal and wood being scarce. 
The flatness and solubility of the limestone have allowed water 
to dissolve the rock in certain parts where it accumulated, and 
so to form shallow lakes which are characteristic of the rivers 
of the Irish Plain. 

The Shannon is the largest river ; unfortunately for its value 
as a means of communication, its estuary opens to the Atlantic, 
away from Britain, but where it leaves Lough Derg it gives 
water-power for electricity used in all parts of Eire. In the 
south, the Black water, Lee and Bandon flow in valleys between 
the east-west ridges, but near their mouths turn southward 
through gaps in the ridges. These gaps probably represent the 
original courses of the rivers, the east-west streams having 
subsequently developed along the belts of less resistant rock 
which now form the valleys. Long reaches of the Barrow, Nore 
and Suir a l-o lead southward, an east-west development having 
caused the waters of the upper Suir to join those of the Barrow 
and Nore above Waterford Harbour. 

The Lifiey and Boyin How eastward over the plain where 
for a stretch of 50 miles the lowland adjoins the Irish Sea ; here, 
therefore, there is a wide natural entry info Ireland from Great 
Britain. The scattered nature of the uplands allows communi- 
cation to be carried on through the country by many routes, 
and no part of Ireland is so isolated by the relief of the land as 
are portions of the Scottish Highlands. 


For authorities and books for further reading, see list at end of Chapin XIX. 


CHAPTER XIX 

THE BRITISH ISLES — Continued 

INDUSTRIES AND TOWNS 


Since the localization of industries is largely determined by 
natural resources, a study of the occupations of the people may 
be conveniently made in regard to regions which have distinctive 
physical conditions, taking into account such factors as position, 
relief, structure, minerals and climate. 

Northern Scotland. — North of the fault-line separating the 
Highlands from the Central Valley, much of the land is upland 
and the summer temperature is nowhere high ; the region has 
no minerals to serve as a basis for manufactures and its position 
is not favourable to commerce. The population is therefore 
scanty, the lowlands of the north-east being the only exception 
to this rule. In these lowlands climatic conditions are more 
suitable for agriculture than in the remaining areas, for the 
temperatures are higher, the rain is less, and the sky being less 
often cloud-covered the amount of sunshine is greater ; more- 
over, much of the sub-soil is the fertile Old Red Sandstone and 
the soil itself has been improved by past generations of farmers. 
This district is therefore an agricultural one, and cattle are 
reared in considerable numbers. The quarrying, shaping and 
export of granite affords occupation for some of the inhabitants 
of Aberdeen and Peterhead, but at these towns, as well as others 
such as Wick in Caithness, fishing and the curing and export of 
fish are also important industries. The largest town is Aberdeen, 
by the mouths of the Dee and Don, where the East Coast Route 
connects these lowlands with those of the Central Valley ; con- 
siderably smaller is Inverness, in the most central position, 
whence Glenmore leads to the western coast. 
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The river valleys prolong the coastal lowlands into the 
upland regions, hut the highlands themselves have few inhabi- 
tants. To a small extent they are used as grazing lands, but they 
largely consist of cotton-grass and heather moors, large areas of 
which are preserved as deer-forests and grouse-moors for the 
“sport ” of visitors. These and other parts attract tourists by 
their beauty, and .a small permanent population is dependent 
upon these visitors from more southerly parts of Britain. 

: : ' The ■people' of dhe .western coast affid' islands engage fir fishing, 
and to a less extent in agriculture and pastoral work. ; The 
only town. of importance is • Oban, at the south-western end of 
Glenmore,' which serves as. a centre for 'coasting vessels. • 

The Central Valley of Seotland.—This ' is by. far. the most 
important part of the country ; most of it is densely populated 
and two-thirds of the whole population of Scotland is found in 
this relatively small area. With the exception of the volcanic 
masses the ground is favourable to agriculture, Strathmore 
being exceptionally fertile. Here, as farther north, the climatic 
conditions of the east encourage cultivation more than those of 
the west ; Fifeshire and the Lothian counties south of the Firth 
of Forth are more productive in both cereals and green crops 
than any other parts of Britain except eastern England, and the 
Carse of Gowrie between the Sidlaw Hills and the Firth of Tay is 
noted lor its fruit, as is Blairgowrie district in Strathmore. 

As affording a basis for population, the minerals are even more 
important than the agricultural products. The' coal, annually 
produced in this region is about one-sixth of the whole amount 
annually raised in Britain. The Ayr coalfield also yields iron 
ore, and in consequence has iron-smelting and the making of 
iron and stee] goods; at Ayr shipbuilding is carried on, and at 
Kilmarnock engines and machines are constructed. Still greater 
quantities of coal and iron are obtained from the Clyde-Forth 
coalfield, especially in the county of Lanark. The iron ore is 
now insufficient for the manufactures, and. both to this and to 
the Ayr district more: ore is imported from Spain than is produced 
locally ; Glasgow, Coatbridge, Motherwell and Hamilton in the 
Clyde valley, and Falkirk near the Forth are the chief centres 
of the iron and steel industry. The lower Clyde is the greatest 
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j- shipbuilding district in the world ; at Greenock and Port Glasgow 

\ : and on both banks from Dumbarton to Glasgow there are ship- 

\ . building yards. 

I : The same coalfield is the seat of an important cotton industry, 

!j for the facility in obtaining raw material from America and the 

I dampness of the air have aided Paisley to produce sewing-thread, 

and Glasgow to make other cotton goods. The making of woollen 
goods, the manufacture of chemicals and the refining of sugar 
are also carried on in this region. 

On the eastern shores of the Central Valley the coal is utilized 
for other purposes, at Dundee and Dunfermline in the manu- 
facture of linen from flax imported from the Baltic region, and 
at Dundee and Kirkcaldy in the making of sacking, oil-cloth 
and other fabrics from jute imported from India ; at Dundee 
also the making of jam was based upon the fruit grown in the 
j Carse of Gowrie, and to this industry the making of marmalade 

has long been added. The waters of the Tay are specially 
j 1 suitable for the dyeing and bleaching works of Perth. 

; As a consequence of the agricultural, mining and manu- 

facturing activities, trade and transport are important. The 
! ; subsidence which has allowed the sea to flood the lower valleys 

I [ and thus reduce the possibilities of agriculture has afforded to 

| j' commerce convenient entries into the heart of the country ; 

moreover, the Forth and Clyde canal provides water communi- 
cation from sea to sea. The Clyde has been canalized to enable 
the ocean-going vessels to reach Glasgow, which stands where 
the river was easily crossed. Being in the centre of the industrial 
area and yet in touch with other lands, this city has become the 
commercial capital of Scotland and in size the second city in the 
British Isles, for its population numbers over a million people. 
The trade of the district is also shared by smaller cities nearer 
the mouth, of the river, among them being Greenock and Port 
Glasgow. 

On the east coast, the greatest trade passes through Leith, 
the port of Edinburgh. Edinburgh is built around the castle, 
set upon a hill (an old volcanic " neck ”) which commands the 
East Coast Route into Scotland. This city was the capital of the 
Scottish kings and still remains the seat of government. Grange- 
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mouth, is a smaller port farther up the estuary. To facilitate 
railway travelling along the ; east;- coast, ■ the Estuaries have been, 
bridged, the Forth Bridge being situated at the narrowing above 
Edinburgh, and the Tay Bridge ,,crc^mg; - ifte - .'riyler' '-at . Dundee* 
Important railway centres are Perth at the Tay gap through 
the volcanic ridge, and Stirling at the corresponding Forth gap. 
The present importance of these cities as traffic centres corre- 
sponds to their ancient importance in warfare ; each had its castle, 
and near Stirling is the site of the battle of Bannockburn. 

Southern Scotland. -Hie uplands of southern Scotland are 

used for little except .grazing, some of the eastern counties having 
a greater number of sheep to the square mile than are found in 
any other part of the British Isles except Wales ; cattle are 
relatively unimportant. The sheep-rearing was one factor in 
the growth of the woollen industry of the Tweed valley, where 
the good water was another advantage. In spite of the absence 
of coal, the manufacture of “ tweeds " and knit-wear flourishes at 
Galashiels, Hawick and other smaller centres in the east, and at 
Dumfries on the Nith in Solway Plain. Agriculture and dairy 
farming are carried on in the coastal lowlands and valleys. 

The Pennine and Cumbrian Uplands.— Only in the valleys 
of these regions is agriculture possible, and sheep-rearing and 
quarrying are almost the only occupations of the extremely scanty 
population of the uplands. In the summer they are visited by 
tourists ; the Lake District is one of the most beautiful parts of 
England, and Keswick is a well-known centre. The great rainfall 
supplies water for a number of large cities of the neighbouring 
lowlands, reservoirs being built or natural lakes being used for 
storage ; Manchester draws its water from Thirimeie in the Lake 
District, and the other cities from valleys in the Penmnes. 

The Coailiefds. The margins of the uplands are the coal- 
producing regions and in consequence have important industries, 
great populations, and large cities. 

The Cumberland coalfield -i s one of the smallest of the English 
coalfields ; some of the coal is employed to manufacture iron 
at Workington, but most of it is exported from Whitehaven and 
Maryport ; much of it is used in the Furness district of Lanca- 
shire which lies about 30 or 40 miles to the south-east, where 
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the hematite iron ore is the basis of an important iron and steel 
industry. The centre of this industry is Barrow, whose position 
on the coast has led to specialization in shipbuilding, but several 
other branches of the industry are carried on and other manu- 
factures have more recently developed. 

The Northumberland and Durham coalfidd is also largely con- 
nected with the iron industry, for although very little iron is 
obtained in the immediate vicinity, that from the neighbouring 
Cleveland district can be cheaply brought by sea, while on the 
other hand, a part of the coal raised from this field is sent to 
the Cleveland district to be used there. In addition there is a 
considerable export of coal both by sea and rail to London. The 
population is largely grouped around the lower courses of the 
Tyne, Wear and Tees. Tynemouth, North Shields and South 
Shields stand at the mouth of the Tyne, Jarrow is a few miles 
up the river, and beyond that Newcastle and Gateshead face one 
another on either bank. At the mouth of the Wear is Sunderland, 
and on or near the Tees are Darlington, Stockton and the two 
Hartlepools. On each of these rivers, and especially on the 
Tyne, shipbuilding is carried on, this region coming second to 
the Clyde in this respect. The products of the iron and steel 
industry are numerous ; the locomotives built at Darlington 
may be specially mentioned. In addition to its manufactures 
Newcastle derives importance from trade, for it is one of the 
large ports of the country. 

The York , Derby and Nottingham coalfield ranks first in regard 
to production, yielding about one-third of the whole amount. 
It extends from Bradford and Leeds in the north to Derby and 
Nottingham in the south, Sheffield occupying a central position. 
On this coalfield the industries are more varied, but those con- 
nected with iron and wool stand in the forefront. Iron is 
obtained chiefly from the Jurassic limestone on the east, or from 
abroad ; it is used at several towns for the making of machinery 
for the woollen and other manufactures, and in Sheffield there 
is the noted cutlery industry, to which electro-plating has been 
added. Sheffield developed its manufacture of cutlery not only 
because of the local coal and iron, but because it could obtain 

it now makes some of 


the grindstones in the neighbourhood 
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its best products including machine-tools with iron obtained 
from Sweden, At Doncaster and Derby are large railway works. 

The woollen industry grew up in the valleys of the West 
Riding of Yorkshire largely because of the streams which pro- 
vided water for cleaning and dyeing the wool, and power for the 
machinery; moreover, the neighbouring hills served as sheep-runs. 
Later, the possession of coal - ensured. prosperity to this region, 
and at present the woollen manufacture is far more important 
here than elsewhere in Britain. Bradford, situated immediately 
south of the Aire, is the chief centre for worsted yarns and goods, 
in addition to silks, velvets and plushes ; a few miles farther to 
the south in the Colder valley lie a group of cities with woollen 
industries, Halifax, Huddersfield, Dewsbury, Bailey and Wake- 
field, with Barnsley still farther to the south-east. 

Leeds is the largest city of this region, with about half a 
million inhabitants. It stands where the Aire valley enters the 
Plain of York, and is the centre of the woollen trade, being 
specially concerned in the making of ready-made clothes ; it 
produces iron and steel goods, boots and shoes, and has many 
other industries. The ports which are particularly concerned 
with the foreign trade of this region are Hull, Goole, Immingham 
and Grimsby on the Humber, and Liverpool on the Mersey, but 
most of the imported wool first passes through London. 

In the extreme south-east of this coalfield stands Nottingham, 
on the Trent. This city engages in the making of lace and 
hosiery from cotton and artificial silk. This is the only branch 
of the cotton industry carried on in the drier parts of Britain, 
and iis localization in the east is possible because the threads 
used are stronger and less liable to snap in a dry atmosphere 
than those used, in other branches of the work. 

The Lancashire and Cheshire coalfield has a less annual pro- 
duction than those on the eastern slope of the Pennines, but it 
supports the greatest manufacturing industry of Britain — that 
of cotton. The advantages which led to the growth of the cotton 
industry in Scotland are found here also ; indeed, Lancashire is 
nearer to the raw material, to the great population of southern 
Britain, and to the chief markets abroad, namely, the eastern 
Mediterranean region, India and the Far East. 
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Manchester is the great centre of the cotton industry, but it 
engages in trade even more than in manufacturing. To facili- 
tate the import and export of goods the Manchester Ship Canal 
has been constructed, enabling large ships to reach the city, 
though most of the cotton is still unloaded at the port of Liver- 
pool. Adjoining Manchester is Salford ; the two cities are really 
one centre of industry and trade and may therefore be described 
as Mandiester-Salford. Resides the great warehouses and offices 
there aie spinning-mills and weaving-sheds; Manchester-Salford 
has also a growing industry in electrical and general engineering, 
and its combined population now numbers nearly one million. 
Cotton spinning is carried on at many places, the greatest 
production being at Oldham, Bolton, Rochdale, Preston, Ashton, 
and Stockport (in ( heslhre). The weaving is localized chiolly in 
the north of this district, the greatest number of looms being at 
Burnley, Blackburn, Preston and Bury. At Rochdale, Bury and 
elsewhere woollen goods are also manufactured, and silk goods 
at Macclesfield in Cheshire. At a number of places machinery 
tor the textile industries is made ; Wigan is a coal-mining and 
iron-smelt mg centre ; Widnes and St. Helens have great chemical 
works, and the latter city is noted for its glass-making ; a number 
of miscellaneous factories are situated at Warrington. 

Although beyond the coal-mining area, Liverpool, with 
Birkenhead on the opposite side of the Mersey estuary, belongs 
essentially to this district, for it has grown with the development 
of the coalfield. It is the second port of Britain ; it exports 
most, of the manufactured cotton goods and much machinery 
and imports not only the cotton for the Lancashire factories, 
but supplies of meat and wheat which come from America to 

If d f nbllted ovcr Part of Britain. Flour-milling is 

„ K \ rcfoR ‘ a a important industry, as is soap-making from imported 
oil-seeds, e.g palm-kernels. The combined population of 
Eiverpool-Lirkcnhead is about one million. 

The North Staffordshire coaijidd specializes in the making of 
pottery The neighbouring days afforded the raw materials in 
earlier times and still do so as far as the coarser kind is con- 
cerned. I fie finer materials and also the flint which is required 
are now brought from a distance; kaolin is conveyed from 
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Cornwall and Devonshire by sea to the Mersey and thence by 
canal. The district is known as “ The Potteries ” ; Stoke-upon- 
Trent is the largest centre. 

Near this coalfield but in the plain of Cheshire is Crewe, a 
railway junction which has great works for the construction 
of locomotives and rolling-stock, and for general engineering. 

The North Wales coalfield has but a small output. There are 
no large towns on the coalfield and the coal is used for various 
works at Chester, Mold and other places on or near the Dee. 

The Midland coalfields are four in number, and together 
produce about as much coal as Lancashire. The Leicester coal- 
field lies in the north-west of the county around Ashby. Near it 
is Burton-on-Trent with its brewing industry ; the coal is also 
sent to the town of Leicester, where there are manufactures of 
woollen and silk hosiery and also of boots and shoes, the leather 
being in part obtained from the cattle which are reared in large 
numbers on the plain around Leicester. The Warwickshire coal- 
field supplies coal to Coventry, where the staple industries are 
the making of motor-cars, bicycles, and artificial silk. 

More important is the South Staffordshire coalfield ; there 
is now little coal and no iron ore produced, but " geographical 
inertia ” has maintained an industry of finished steel goods in 
the " Black Country.” On the coalfield itself stand Wolver- 
hampton, Walsall, Wednesbury, Dudley and West Bromwich, 
and at its margin is Birmingham, a city of about a million 
inhabitants, with many manufactures, especially those of arms, 
engines, tools, motor cars and bicycles. Situated in the centre 
of England, this district is relatively far from the sea, and, more- 
over, no large river flows through it. Canals have been con- 
structed from the Mersey, Trent, Severn and Thames, and the 
situation is excellent for the various home markets. Kidder- 
minster, which lies to the south of this district, makes carpets and 
other textiles. In Shropshire there are small coalfields, but no 
important cities are associated with them. 

The South Wales coalfield has mining and metal industries. 
Iron ore is imported from Spain and smelted at several places 
at and near Swansea at the mouth of the Tawe and Port Talbot. 
The chief activities are in the west, connected with mining of 
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anthracite and working of steel, particularly making " tin-plates " 
— thin steel sheets covered with tin, lead or zinc, and greatly 
needed for the food-canning, motor-car and other industries. 
Swansea is the centre and chief port of the western area. The 
coal mining and iron working of the east has declined, but there 
are steel works at Ebbw Vale, and Cardiff at the mouth of the 
Taff still retains manufacturing and an export of coal. 

The Bristol coalfield has a very small production of coal, 
which is used in the varied industries of Bristol and its neigh- 
bourhood. These industries include tobacco-manufacturing, 
cocoa-making and sugar-refining, the raw materials being largely 
obtained from the West Indies and America, with which Bristol 
has traded for generations. This port was once the second in the 
country, but its trade, together with that of its outport, Avon- 
mouth, is now relatively small, particularly in regard to exports, 

Wales. — With the exception of the districts around the coal- 
fields, Wales is not densely populated, for it is mainly an agri- 
cultural and sheep-rearing region, with some quarrying and 
mining. The agriculture is carried on in the coastal lands (in- 
cluding Anglesey) and the river valleys ; there are great numbers 
of sheep on the uplands, and this has led to some manufacture 
of flannel and other woollen goods in the valleys, as at Newtown 
and Welshpool on the Severn. Slate is extensively quarried 
behind Bangor and Carnarvon on the Menai Strait. The coasts 
and the interior are alike visited by tourists in summer. Holy- 
head in the north and Fishguard in the south are packet stations 
whence short crossings to Ireland may be accomplished, and at 
Pembroke, on Milford Haven, there is a naval dockyard. 

The rainfall of the uplands serves for the needs of English 
towns, the valleys of the Vyrnwy and of a tributary of the 
Wye having been dammed up so as to form water reservoirs for 
Liverpool and Birmingham respectively. 

The South-western Peninsula— Cornwall and Devon are 
agricultural counties, for the southerly position allows the people 
to grow vegetables and flowers earlier than in most of the 
country, and for this reason they can obtain high prices which 
compensate for the cost of sending the goods a long railway 
journey to the big centres of population ; cider-apples and other 
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fruits are also important products. Exeter is the natural centre 
of the richer lands of Devonshire. The moors are very scantily 
populated and most of the people live along the south coast, 
where fishing is added to agriculture as a means of subsistence. 
Mining and quarrying are other resources of these counties, but 
the ancient tin industry is now at a standstill. On Plymouth 
Sound stand Devonport, a naval and military station with a 
naval dockyard, and. Plymouth where ocean-liners call with the 
mails, which can be carried more quickly by train. Here the 
clothing and engineering trades flourish. 

The English Scarplands. — After the Pennine and Cambrian 
Uplands, these are the least populous parts of England. Their 
thin soils are unfavourable for agriculture, and on the ridges the 
exposed position combines with the dryness of the ground and 
its lack of plant-foods to make cultivation difficult. Pasture 
therefore predominates, and sheep are far more numerous than 
cattle. In the Cotteswold region the sheep-rearing aided the 
growth of a woollen industry, where " West of England broad- 
cloth ” was made. This industry is still carried on in Stroud in 
Gloucestershire, and at Trowbridge and Bradford in Wiltshire. 
Where the Avon has cut a gorge through the escarpment stands 
Bath, whose warm mineral springs have for centuries made this 
a famous inland watering-place. In this neighbourhood and 
elsewhere in the limestone ridge, the quarrying of the stone 
affords work for a scattered population. 

In the north of the Jurassic belt the iron of the Cleveland 
Hills has given rise to the smelting and manufacturing industries 
of Middlesbrough, and Tees-side. South of the Humber the ore 
is in part sent to the neighbouring coalfields to be smelted, 
but very much is used in large steel works at Scunthorpe and 
Frodingham in Lincolnshire and at Corby in Northamptonshire. 
At Lincoln, which is built in the gap where the Witham breaks 
through, the ridge, agricultural implements are made, and at 
Northampton and Kettering a great boot and shoe industry 
is situated. 

The chalk country is not only poor from the agricultural 
point of view, but has very little value In respect of minerals. 
The chalk and flints are quarried, but do not afford the basis of 
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any important industries. Where the chalk dips to the low- 
lands the soil is frequently of a richer character, and such areas 
are more used for agriculture. In the neighbourhood of London, 
the slopes of the Chilterns and the North Downs are farmed to 
meet the demands of the metropolitan population for dairy 
produce and vegetables. 

The English Lowlands.— -The lowlands which have no coalfields 
are mainly characterized by two occupations ; their fertility 
encourages agriculture, and. their level surface and the extent 
to which the. sea has invaded the lower parts of the river valleys 
encourages commerce, A coalfield with iron ore lies deeply 
buried beneath the later strata in East Kent, near Dover; the cost 
of working is heavy and as yet the field has not been greatly 
developed, but it supplies Dover. 

In the south-east the commerce is chiefly related to the 
position of London. The Thames and the Thames valley have 
always been the main roads from the Continent into Britain. 
The nearest landing places, Sandwich, Deal, Dover, Hythe, 
Hastings and others are on the south side of the estuary, while 
the more important parts of the country are on the north ; hence 
a crossing is necessary, but broad alluvial flats, covered at high 
tide and swampy at low tide, made the passage impossible below 
the site of London Bridge. Here, then, was the first crossing, 
and from this point roads radiated in all directions. The bridge 
also prevented vessels going farther up the river and so London 
became the chief centre of foreign trade. The fact that the 
south-east was the important part of England in former times, 
and that roads connected London with all this important part 
made it the most convenient seat of government. With the 
industrial and political development of Britain, London has 
developed. London has a population of about 8 millions, and 
the trade of the lower Thames, known as the -‘port of London,” 
is greater than that of any other British port. To meet the local 
needs and with facilities for export, many industries especially 
those producing small articles have grown up, so that " Greater 
London ” has become the largest manufacturing area in Britain. 

Immediately adjoining London are several large boroughs 
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east England have their importance largely determined by their 
relation to the metropolis. Thus Newhaven, Folkestone, Dover 
and Harwich are at the seaward ends of routes leading from 
London to various parts of the Continent. Portsmouth on the 
South Coast and Chatham at the mouth of the Medway are 
great naval dockyards placed in inlets where they may be used 
by fleets defending the capital from attacks from the south and 
east. The large port of Southampton derives no small part of 
its trade from the London district or from the capital itself, 
and many watering-places, such as Yarmouth and Brighton, 
cater largely for visitors from London. Even Canterbury, with 
its ecclesiastical associations which would seem to have little 
in common with the commercial metropolis, owed its importance 
to its position on the Stour where Roman roads converged from 
several landing places to follow one route to London. 

The agricultural products of the lowlands vary mainly 
according to climatic differences and local demand. In the dry 
eastern counties the summer sun and heat facilitate the ripening 
of corn crops and especially wheat, while the central and western 
plains have much meadow-land on which cattle are kept. In the 
south fruit is more largely grown than in the centre or north, 
the Wealden portion of Kent and the plain of Hereford being 
specially notable in this respect ; in these two counties hops are 
also grown. Sugar beet is important in East Anglia. 

Many market towns have grown up on the rivers which 
traverse the lowlands, and some of these have become large towns 
for special reasons: Oxford and-: Cambridge first developed in 
consequence of their universities. The former manufactures 
motor-cars, the latter wireless apparatus. At Reading biscuit- 
making and seed-raising are important, Bedford and Ipswich 
have machine works, and at Norwich mustard, boots and sweets 
are manufactured. Other places have become railway centres, 
such as York in the centre of the Yale of York, on the road to the 
north, and Swindon on the route to the west. 

Many places along the coasts are fishing stations ; Grimsby and 
Yarmouth are specially important in consequence of their posi- 
tion between the Dogger Bank and the great centres of population. 

Ireland. — Cattle-rearing and agriculture are by far the most 
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important occupations of the people of Ireland. Except in 
the extreme west, there are more cattle to the square mile than 
in almost any other district in Great Britain ; the number of 
sheep to the square mile is considerably less than in the other 
divisions of the United Kingdom (see table on p. 259), but the 
proportion of pigs is greater, and large numbers of horses are 
bred. Consequently cattle and horses are sent to Great Britain, 
and butter and bacon are important exports. Over a large part 
of Ireland, and particularly in the west, the productivity of the 
land is slight and the farmers are very poor. 

In the north-eastern province of Ulster, the industries are 
more varied, the population is greater, and poverty is not so 
general. Agriculture yields a better return, more land being 
devoted both to green crops, including potatoes, and com crops, 
and flax is grown, 1 his flax (together with that imported from 
the Continent) is used for the manufacture of linen in several 
towns, but chiefly at Belfast on Belfast Lough, at Lurgan, and 
at Londonderry. At Belfast there is also a considerable ship- 
building industry, for which the coal and iron are obtained from 
Great Britain. Other manufactures and much trade are carried 
on at. Belfast, the seat of the government of Northern Ireland ; 
this city has almost equalled Dublin in size and lias nearly half 
a million inhabitants. 

Dublin is. in a favourable position for the seat of government 
of Eire, for. it is on a bay centrally placed on the coast facing 
Great Britain, and communication with any part of the country 
is easy ; its industries include brewing, whisky-distilling, and the 
making of clothing, furniture and food-stuffs. 

Ihe only other towns of importance, like those already 
mentioned, are ports ; Waterford stands on the Suir near its 
junction with the Barrow, Limerick is at the head of the estuary 
of the Shannon, and Cork is built where the Lee enters Cork 
Harbour. The last-mentioned city is the largest in the south of 
Ireland, and m its harbour is an island on which stands Cobh 
(Queenstown), where Atlantic liners call with mails to be sent bv 
railway across Ireland, by boat across the Irish Sea, and thence 
by railway again to various parts of Great Britain. There are 
three quick routes connecting Ireland with Great Britain : from 
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Lame in Antrim to Stanraer on Loch Ryan, where the Galloway 
peninsula causes the North Channel to narrow to less than 30 
miles ; from Dun Laoghaire (Kingstown) on Dublin Bay to 
Holyhead on Holyhead Island, west of Anglesey ; from Rosslare 
immediately south of Wexford Harbour to Fishguard in Pem- 
broke. 1 

Foreign Trade of the British Isles.— The foreign trade of 
Britain is enormous, for so much of the manufacturing is for 
foreign markets, and in payment both raw materials and. food 
are received, y: 

Four-fifths (in values) of the exports consist of manufactured 
goods. When these are arranged in classes, cotton goods are the 
most valuable, and not much less important are the many forms 
of iron and steel goods, including .machinery. Much less quan- 
tities of woollen and other textiles are exported, and next to 
these come various chemical products ; among the manufactured 
goods, ships should be included, for 'the; -shipbuilding yards of 
Britain send out many ships to sail under other flags. The only 
important export besides that of manufactured goods is that of 
coal. 

The imports may be divided into three groups : food, drink 
and tobacco form the largest of these, accounting for over two- 
fifths of the total ; goods for manufacture (i.e. either raw materials 
or articles which have undergone but a small part of the manu- 
facturing process) comprise about one-third of the total; 
manufactured articles amount to about one-quarter of the whole. 

Among the imported food-stuffs, animals and meat are the 
most valuable, closely followed by grain and flour. Butter, 
cheese and eggs form another large class, and a fourth group 
includes tea, coffee and sugar. Wine, oranges, bananas and 
tobacco are a fifth important group. 

Of the raw materials, cotton and wool are the chief, and 

1 A very useful exercise for revision would be to study a railway map 
of the British Isles in connexion with the text of this chapter and a map show- 
ing the relief of the country. The main line of each of the principal railways 
might be traced out, and its course explained with reference to the physical 
features (e,g, highlands, valleys, and estuaries) and to the industrial regions and 
centres which it serves. The facts as to routes,_ junctions and works given in 
conjunction with each of the various regions described above may thus be brought 
together. 
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next come oil-seeds, nuts, oils and fats ; wood and timber ; 
.rubber. Flax, hemp, jute and various ores are of less value. 
Actually the oils, seeds, nuts and fats, formerly utilized for soap, 
lubricants and similar manufactures, are now partly used to 
make butter and lard substitutes, although they are not classed 
as food-.stuils. Hides and skins are an important class. 

The imported manufactured articles are of many kinds, 
metal goods other than iron and steel being of the greatest 
value, followed by machinery and the group including chemicals, 
oils, drugs, dyes and colours. 

Canada and the United States are the chief sources of wheat 
and wheat-flour, followed by Argentine, Australia and India, 
in the order named. Of the meat supplies, beef comes in great 
quantities from the Argentine, bacon and other pork products 
from the United States and Canada, mutton from New Zealand 
and Australia. 

Cotton, less important than formerly, comes mainly from the 
United States, as does a large proportion of the import of petro- 
leum, of tobacco and of copper. Australia, New Zealand and 
British South Africa supply a large proportion of the raw wool 
from overseas. Egypt supplies fine cotton. 

The Channel Islands. — Geographically these islands are 
detached portions of Normandy ; the people also are Norman 
and French is the official language. The islands formed part of 
the dominions of the Duke of Normandy when he conquered 
England, and have since remained under the British crown 
although they have their own laws. The largest islands are 
Jersey, Guernsey, Alderney and Sark. The climate is mild and 
sunny, and early vegetables, flowers, fruit and dairy produce 
are exported to London. St. Holier is the port. 
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CHAPTER XX 


EUROPE— PHYSICAL CONDITIONS 

POSITION 

Europe is a veiy irregularly shaped land-mass with an area of 

3.700.000 square miles, so that it is the smallest of the continents 
with the exception of Australia. As regards latitude, it extends 
roughly from 35 0 N. to 7i°N., lying therefore almost wholly 
within the temperature zone and reaching only 4I 0 beyond 
the Arctic Circle. If a great circle is drawn upon the globe 
separating the land from the water hemisphere/ Europe is found 
to occupy a central position on the former. 

It may be looked upon as merely a peninsular extension of 
Asia, for it is united to this continent by a land boundary about 

3.000 miles long, and 'tapers westwards towards the Atlantic 
with no abrupt change of conditions. The greater elements 
of the European relief, its plains and mountain chains, are a 
prolongation of those of Asia, the climate of the one continent 
passes insensibly into that of the other, and the plants and animals 
afford no striking contrasts. 

The close union of Europe with south-western Asia and north- 
eastern Africa led to a spread of the early culture of the Nearer 
East, at first through the Mediterranean lands, and later through 
central and western Europe. The continent is now the home 
of the most highly civilized peoples in the world, and is foremost 
in industry, commerce, science and art. 

On three sides Europe has water boundaries, on the north 
the Arctic Ocean, on the west the Atlantic Ocean, mid on the 
south the Mediterranean Sea. In addition to this, it is penetrated 
by inland seas, so that except in eastern Russia no part of the 
land is more than 400 miles from the coast. Its situation on 
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j the eastern margin of the Atlantic gives it great climatic advan- 

; . tages. It is also excellently placed as regards sea-routes. The 

: Mediterranean gives access to the Far East, the Atlantic to 

j; Africa, and also to the eastern shores of the Americas where 

; the great natural routes to the interior of these continents are 

found, 

«?■■■■■■■ 

: | BUILD 

! Outlines of Relief* — I Europe falls into three broad divisions 

1 ' as regards relief. The north-western highlands bordering on 

the deep Norway Sea rise in places above 6,000 feet. The central 
plains and uplands rarely rise above 3,000 feet ; with them may 
be associated the shallow North, and Baltic Seas less than 100 
fathoms deep. The southern mountains rise over 6,000 feet 
and sometimes over 12,000 feet, while on their borders are the 
deep basins of the Mediterranean, Black and Caspian Seas. 

Outlines of Structure. — Four of the principal structural 
divisions of the world are represented (see Fig. 55). (1) An 

ancient peneplain of crystalline rocks borders the Gulf of Bothnia. 
(2) The great Russian platform is built of nearly horizontal 
undisturbed sedimentary rocks which form a plain stretching 
from the Arctic Ocean to the Caspian Sea. (3) A series of blocks 
and basins occupy the western and central regions, whose history 
is very complicated. Here, at different ages, fold-mountains 
reared their crests ; these were worn down to their foundations, 
forming peneplains, but subsequent earth movements fractured 
these peneplains, uplifting some areas and depressing others. 
The uplifted areas formed upstanding blocks which have been 
much dissected by the various agents of erosion, while the 
depressed areas have been filled with the sedimentary deposits 
of later ages. (4) The region of fold-mountains occupies the 
southern part of the continent. The process of intense folding 
by which these mountain chains were raised up was accompanied 
or followed by a series of fractures, leading to the subsidence of 
|rrge blocks on the margins of the folds. As a result the 
mountains sweep round great depressions such as the Hungarian 
and North Italian Plains and the Mediterranean basins. 

Soils. — Large areas are covered with soils laid down during 




EUROPE— BUILD 3 o 3 

the Ice Age (see Fig. 33). In the north-west, where the ice- 
sheet was thickest, areas are found with the rooks scraped 
bare of soil, but over the greater part of the once ice-covered 
region, the ground moraine of boulder clay is still found while 
the successive resting-places of the edge of the ice-sheet are 
marked out by lines of low hills, the ancient terminal moraines. 
The lighter fragments of the glacial drift have been carried 
beyond the regions of actual deposit, partly by water but also 
largcty by wind, forming a very fine soil, similar to the loess of 
China, fhe greatest loess deposits are in southern Russia, but 
they also extend westwards along the southern edge of the 
plains as far as Normandy, and are found round the Alps and 
Carpathians, which were also extensively glaciated and yielded 
their own morainic deposits. In parts of Russia, Hungary 
and Rumania, the loess is mixed with a large proportion of 
humus and forms the Black Earth, noted for its fertility On 
the north Alpine foreland many of the old moraines have been 
part y spread out by later water-action ; these moraines, like 
those of the plains round the Baltic, form a poor sandy or gravelly 

Many of the upland regions are formed of granite or sandstone 
which yield unfertile soils, or of limestone which yields a very 
thm soil, but usually there is such a great variety of outcrops that 
a fertile mixed soil gradually collects in the valleys. Extinct 
volcanoes are found in 'Central France, the Rhine Uplands, 
the Upper Weser basin and round the Hungarian plain, and their 
lavas also contribute to the formation of fertile soils. 

In depiessed regions bordered by steep mountains the 
abrupt change of slope checks the streams and leads naturally 
to an abundant deposit of alluvium ; the North Italian plain, the 
Hungarian plain and the lower Danube arc examples of this. 

Many of the soils of Europe are, however, largely artificial, 
the result of centuries of cultivation. Poor soils have been 
rendered fertile by manuring, stony soils have been gradually 
cleared, and bogs, flood-plains, and marshes have been drained 
and reclaimed. 

The North-western Highlands. — The different regions may 
now be considered in more detail. The North-western Highlands 
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occupy the western part of the Scandinavian peninsula. This 
region consists of an uplifted block tilted south-eastwards, which 
thus rises abruptly from the Norway Sea, and more gradually 
from the Swedish peneplain. Owing to the protective covering 
of the ancient ice-sheet, and the persistence of large snow-fields, 
such as the Dovre Fjeld and Jotun Fjeld, even to the present day, 



parts of the plateau have been preserved from erosion, and still 
keep much of the appearance of the ancient peneplain. The 
river divide, which lies near the high western margin, is flat and 
therefore ill-defined, so that on it lie lakes and swamps which 
drain both to the Norway Sea and to the Baltic Sea. The western 
margin has been much fractured, and the innumerable islands 
(the Lofoten Group, and the fringe known as the Skerry Guard), 
are the fragments of an older land-mass. The great glaciers 
which came down from the ice-sheet to the sea have given the 
characteristic fiord features to the indentations along the coast 
(see p. 76). The chief openings are the Trondhjem, Sogne and 
Hardanger Fjords. Along the eastern margin of the plateau 
the glacier-deepened valleys contain long narrow lakes, drained 
by parallel streams to the Baltic Sea. The rivers have a general 
south-easterly direction, following the slope of the plateau, but 
the chief of them, the Glommen, bends southward and enters 
the Skagerrak. The Highlands of Scotland, which correspond 
physically and structurally with these Scandinavian Highlands, 
are separated from them by the depression which forms the 
opening between the Norway and North Seas. From the Shet- 
land and Orkney Islands, which partly close this opening, a 
submarine ridge (the Faroe-Icelandic Ridge) stretches across to 
Greenland. On this ridge stand the Faroes with their sur- 
rounding banks, and Iceland, which is largely built of lava and 
has numerous geysers, hot springs, and volcanoes, of which 
Hekla is the best 

The North-western Seas and Central Plains. — The shallow 
seas of the north-west are really submerged portions of the Central 
Plains; The North Sea opens to the Atlantic by the Strait of 
Dover and the English Channel. Currents sweep into it by its 
southern and northern entries, and according to the season it is 
filled to a greater or less extent with the warm salt waters of 
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the Atlantic Drift. Among its shallows and deeps, well known 
to fishermen, the Dogger Bank and the Silver Pits may be 
mentioned. 

The Baltic Sea is almost shut off from the North Sea by the 
peninsula of Jutland and the neighbouring islands. It has no 
tides. Owing to the abundant rainfall of the region, the small 
evaporation, and the number of large rivers entering the sea, its 
waters are comparatively fresh and there is an outflowing sin-face 
current through, the Kattegat and Skagerrak. Below this 
current there is an under-tow by which the North Sea waters 
enter the Baltic, while at certain seasons there is even an increep 
of cold Arctic waters along the bottom. Such mixtures of waters 
as are to be found in the North and Baltic Seas seem to favour 
an abundance of fish. A depression stretching across Sweden, 
in which He lakes Malar, Vetter and Vener and the river Gota, 
is the relic of an older outlet of the Baltic. A second depression, 
in which lie the Gulf of Finland, the River Neva, Lakes Ladoga 
and Onega, and an arm of the White Sea, almost links the Baltic 
to the Arctic Sea. This depression marks the southern boundary 
of the ancient peneplain of crystalline rocks bordering the Gulf 
of Bothnia. The Finnish portion of this peneplain shows in an 
especial degree the effects of glacial action. In the rock hollows 
scooped by the ice, and among the irregular morainic deposits, 
lie innumerable lakes, while many bare rock surfaces, pohshed 
and scratched, are to be seen. 

Along the southern shores of the Baltic, the currents and 
waves have drifted the sand into long bars and spits, some 
of which enclose or partially enclose lagoons. These lagoons 
are being gradually silted up with the debris brought both by 
the sea water and the rivers which enter them. The most impor- 
tant are the Frisches Hah and the Kurisches Haff, into which the 
Vistula and Memel respectively are building deltas. Not far 
from the coast the land rises to a line of low heights covered 
with glacial deposits and studded with numerous lakes. Parallel 
to these heights, and to the south of them lie depressions which 
once carried the melted waters from the edge of the ice-sheet 
westwards to the sea. They are now occupied successively 
by parts of the great rivers of the North German plain and their 

x 
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tributaries. The most northerly contains a tributary entering 
the Vistula from the east above Bromberg, the Netze, short 
lengths of the Warthe and Oder respectively, and then the lower 
Elbe. After the ice left the Baltic, the Vistula and Oder found 
an outlet northward, breaking through the line of the Baltic 
Heights ; the lower Elbe still follows this great depression to 
the North Sea. 

The plain which borders the North Sea, stretching from 
Jutland to Calais, is also covered with recent deposits, some of 
glacial origin, and others brought down by the Rhine and Maas, 
which have gradually built up fresh land along the shallow 
borders of the sea. The coasts of these lands are low and sandy, 
and are bordered by natural sand-dunes and artificial dykes. 
They are unstable, and the land, much of which (owing partly 
to the settlement of the soft material) lies below sea-level, is 
liable to flood. The Zuider Zee was invaded by the sea in the 
thirteenth century, and is now being reclaimed. The Frisian 
Islands mark the line of the old dune coast before this great 
encroachmenfcCA Vv.yA 

The plains are continued south-westward by the Paris 
basin. This region is covered with sedimentary f ocks of unequal 
resistance, which have been carved by erosion into a series 
of scarped ridges, the dip-slopes being towards Paris. The 
structure is similar to that of the English Plain, Paris occupying 
a position comparable with that of London. The greater 
part of the area is drained by the Seine, which collects the waters 
from the hills to the north-east, east, and south-east ; the most 
important streams are the Oise, Marne, Seine and Yonne, of 
which the first three meet in the neighbourhood of Paris. The 
Loire, coming from the south, also at one time joined the Seine, 
as the direction of its upper middle course suggests, but the 
formation of a depression to the west allowed it to find an easy 
route into the Bay of Biscay. Owing to this former union of 
the two rivers, there is no hilly divide between the Loire and 
Seine basins, and the region drained by the Middle Loire and. its 
tributaries forms, both by its origin and the present relief of the 
land, a part of the Paris basin. 

The meanders of the lower Seine are cut down into a low 
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chalk plateau. This shows that after the Seine had formed 
its flood-plain the region underwent a slight uplift. Chalk 
cliffs like those of southern England are a feature of the coast. 
This basin is connected by the Gate of Poitou with that of the 
Garonne. 

The Garonne basin with that of its tributaiy the Dordogne 
is also filled with sedimentary rocks, while more recent accumula- 
tions of sand form a flat strip fringed with brackish lagoons 
along the coast ; this latter region is known as the Landes. 
The sand, first deposited by the sea, has been blown inland 
by the wind. The northward trend of the Garonne estuary 
indicates the northward set of the currents which have helped 
to build up this coast. 

The Russian Plain. — The Baltic plains are continued east- 
ward by the Great Russian platform. This platform was once 
partly bordered by fold-mountains,; of which the Ural Mountains 
prolonged into Nova Zembla are the remains, as are also the 
old rocks which crop out in the Donetz basin in South Russia, 
On this vast plain is found the largest river of Europe, the Volga. 
It rises in the Valdai Hills, which barely exceed 1,000 feet in 
altitude, and flows first eastward, receiving the Oka and the Kama, 
and then southward. On reaching the level depression which 
borders the Caspian Sea, it becomes encumbered with sandbanks 
and breaks up into several channels, finally entering the sea 
by a large delta. The Caspian Sea was formerly of much greater 
extent, and its retreating waters have left a desolate plain dotted 
with salt lakes, which is below mean sea-level. Before turning 
south-eastward to the Caspian depression, the Volga approaches 
within fifty miles of the Don, which makes a similar elbow-bend 
to the south-west and with the Donetz enters the Sea of Azov. 
Farther to the west the Dnieper after draining the vast Pripet 
marshes empties its waters into the Black Sea. A line of low 
heights separates the basin of the Volga from that of the Northern 
Dvina, a large and deep river which flows to the White Sea 
The Duna is the most important river draining to the Baltic 
Sea, 

The Central Uplands.— -These consist mainly of upstanding 
blocks of old crystalline or sedimentary rocks which show very 
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little order or arrangement among themselves. In the west 
of France such a block, the softer parts worn to valleys and the 
harder left in relief, forms the hilly region of Brittany and 
Normandy. The trend of the outcrops of rock is from west to 
east and the ends of the ridges run out to sea as promontories 
while the drowned ends of the valleys form rias. Numerous small 
islands remain as relics of a former more extended land-mass. 

The Central Plateau of France is mainly built of old cry- 
stalline rocks. The uniform level of the flat rounded summits 
suggests its origin, namely, that it is an uplifted and re-dissected 
peneplain. The eastern border, seen from the deep depression 
of the Saone-Rhone valley, has the appearance of a mountain 
range, and is called the Cevennes in the south, the Cote d Or 
farther north. To the west, in the Gausses region, the plateau 
is composed of permeable limestone. Here it is bare and water- 
less, the rivers, such as the Lot and Tam, flowing in deep 
canon-like valleys, which have been mentioned (see p. 67) as 
characteristic of a limestone country. lo the north, the highland 
is drained by the deep broad parallel valleys of the Allier and 
Loire, which once, as has already been described, entered the 
Seine. That this central region was once the seat of great crustal 
disturbances is shown by the partially destroyed cones of extinct 
volcanoes (known as the Puys) and by the great lava-flows which 
are found in the Auvergne region. 

Between the southern border of the Central Plateau and 
the Pyrenees is an opening known as the Gate of Carcassonne, 
which gives access from the basin of the Garonne to the Mediter- 
ranean border and the Rhone depression. The latter river 
flows swiftly down its narrow valley, and enters the Lion Gulf 
by a large marshy delta, studded with lagoons. 

North-eastward of the Saone valley lie the Vosges Mountains, 
These and the Black Forest once formed a single block, the 
central part of which has been let down along a series of parallel 
faults so as to form a narrow trough or rift-valley. This valley 
has been filled with later sediments, and is now drained by 
the river Rhine. An extinct volcano, the Kaiserstuhl, on the 
floor of this valley, is witness to former crustal weakness and 
instability. The Burgundian Gate gives access from the Sa6ne- 


m 


EUROPE-^tJILD 309 

Rhone depression to this rift-valley, while the Pass of Zabern 
or Col de Saverne 1 leads into it from the Paris basin. After 
passing through this wide alluvium-floored valley the Rhine 
turns sharply west and then north-west, and enters a narrow 
winding gorge. The river has itself cut this gorge, maintain- 
ing the slope of its bed while the surrounding land-mass was 
gradually uplifted. The uplifted block, largely composed of 
schists, is known as the Rhine Massif. Various parts have 
received different names, the Hunsriick, Taunus, Westerwald, 
Eifel and Ardennes. There is abundant evidence that these 
uplands are the remains of an old uplifted peneplain. The 
uniform level of the flat summits, and the deeply incised meanders 
of the Mosel, which is tributary to the Rhine, may be mentioned. 
The Massif is famous for its extinct volcanoes and crater lakes. 
Along its northern margin lie two important valleys, that of the 
Sambre-Meuse on the one hand, that of the Ruhr, a tributary 
of the Rhine, on the other. Both are rich in coal. 

The Fichtel Gebirge (Pine Mountains) in central Germany 
form a convenient centre round which several upland masses 
may be grouped. To the north-west extends the Thuringian 
Forest, a narrow block bordered by almost parallel faults. To the 
south-west are the Franconian and Suabian Jura, scarped ridges 
of limestone and sandstone, presenting steep slopes to the west, 
but having long gentle slopes to the east which show a general 
plateau-like character. These scarp lands are drained by the 
Neckar and Maine, tributaries of the Rhine. 

East of the Fichtel Gebirge is the Bohemian “ diamond,” a 
block of ancient rocks now partly covered by later sediments. 
It is bordered by picturesque uplands built of granite, hard 
sandstone and crystalline schists : the Bohemian and Bavarian 
Forest Mountains to the south-west, the Erz Gebirge or Ore 
Mountains to the north-west, the Sudetes to the north-east, and 
the comparatively low Moravian heights to the south-east. The 
block forming the Erz Gebirge shows a very marked fracture line 
and presents a steep face towards Bohemia, while sloping away 
gradually towards the German plain. The well-known thermal 
springs of Karlsbad and Marienbad lie south of this fracture line. 

1 This is a narrow pass west of Strasbourg. 
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The rivers which drain the greater part of Bohemia are gathered 
up by the Moldfm and this in turn joins the tribe. It is remark- 
able that, instead of crossing the low Moravian Heights, these 
waters make their way northwards by a deep narrow gorge 
between the lofty ErzGebirge and Sudetes. The explanation 
is that the Elbe flowed out northwards before these masses were 
uplifted, and as the land rose the river kept pace with it by 
progressively dc-pcning its bed. It may be noticed that the 
Oder for a ronsiclerahle distance runs parallel to the Sudetes, 
while the Danube, which at first has the same direction as the 
Suul >i an jura. i.e. from south-west to north-cast, turns sharply 
and runs south-eastwards crossing a corner of the Bavarian 
Forest into which it cuts a rocky gorge. The general direction 
of the -Sudetes : reappears • north-westwards in the isolated block 
# the Harz Mountains. This uplifted block is much dissected, 
arid a resistant granite mass has formed the Brocken, a summit 
famous in German legend. A similar direction is found in the 
Weser Heights, a long hog 's-back ridge, across which the Weser 
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falls by a series of rapids through deep, gorges to the Atlantic' 
coastal plain. The Tagus and the Guadiana, separated by the 
hard ridge of the Toledo Mountains, also drain the plateau west- 
wards and show the same contrast, their upper courses placid and 
tame, their lower courses turbulent and picturesque. 

; The Ebro basin, overlooked on the south by the steep edge 
j of the Meseta, is bordered northwards by fold-mountains running 
from west to east, the Cantabrian Mountains and the Pyrenees. 
A chain of mountains bordering the coast closes the eastern end 
of the basin, but across this chain the Ebro has cut a narrow 
winding gorge through which it flows encumbered by rapids. The 
Pyrenees, which in France rise almost wall-like from the basin 
of the Garonne, descend less abruptly on the Spanish side. A 
central granite core forms an almost unbroken ridge, so that 
in all its length there is no easy pass from north to south. Easy 
• access from France to Spain is by the narrow sills between the 
extremities of the chain and the sea. 

The basin of Andalusia, once a gulf of the Atlantic Ocean, is 
the chief lowland of Spain. It is drained by the Guadalquivir, 
the only river in the whole peninsula which winds with a uniformly 
gentle slope down to the sea. A second chain of fold-moun- 
tains, the Sierra Nevada, borders this basin to the south. Tracing 
the course of this chain from the south-eastern comer of the 
peninsula, it is seen that the direction of the folds is at first from 
east to west, then from north to south, so that they cross from 
Spain to Africa, and then from west to east. The north-south 
part of the chain is cut through by the Strait of Gibraltar, but 
a submarine ridge at this point still partly shuts off the Mediter- 
ranean from the Atlantic, and has the important effect of keeping 
out the cold bottom waters of the ocean. These folded moun- 
tains of north Africa, known as the Atlas Mountains, are prolonged 
through Sicily into Italy where they form the Apennines, so 
that they partly outline the Western basin of the Mediterranean. 
The Tyrrhenian Sea is shut off from the larger part of this basin 
p. by the islands of Elba, Corsica, Sardinia and Sicily, the first 
three islands being relic blocks of a sunken land-mass. The 
straits of Messina and of Sicily give access to the Eastern Mediter- 
ranean. The curved fracture line which forms the south-eastern 
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border of the Tyrrhenian Sea is still the seat of crustal disturb- 
ances. On or near it are the active volcanoes of Vesuvius, Etna 
and the Lipari Islands, and in 1909 it was visited by a disastrous 
earthquake. The Balearic Islands, farther to the west, are 
(like Corsica and Sardinia) fragments of a land-mass which 
has sunk beneath the waters. 

The Apennines are perhaps the youngest mountains in the 
world. They are nowhere very lofty, and are drained by rivers 
which ran parallel to the fold-lines, mainly from north-west to 
south-east, and then turn sharply towards the sea, the longest 
■being the Arno and Tiber. The most important pass over the 
Apennines is the low Bocchetta Pass, which leads from the 
north Italian plain to the Mediterranean border. To the west 
of this pass the Apennines merge into the Alps which sweep 
northwards and then north-eastwards, forming the broadest and 
loftiest belt of the fold-mountain system in Europe. 

The Western Alps consist mainly of gneiss and crystalline 
schists on the Italian side and limestones on the French side. 
They are drained eastward by the head-streams of the Po, among 
which the Dora Riparia may be mentioned, while among the 
rivers flowing westward the Isere and the Durance, both tribu- 
tary to the Rhone, are important. The western rivers are 
remarkable for their sudden changes of direction, as they flow 
alternately at right angles and parallel to the axes of folding. 
The origin of such rivers has already been suggested (see p. 72). 
The chief summit in this region, is Mont Blanc (15,800 ft.); 
the most important pass, that of Mont Cenis (6,880 ft.), lies 
between the valley of the Dora Riparia and that of a tributary of 
the Isere, It gives access from the Italian plain to the Rhone 
Valley, and thence to northern France. 

The Central Alps also consist of a crystalline belt rising 
abruptly from the Italian plain, and a less imposing limestone 
belt to the north. They are trenched by a remarkable longi- 
tudinal valley containing the headwaters of the Rhine flowing 
north-eastwards, and those of the Rhone flowing south-westwards. 
Both these rivers afterwards make sharp bends and cut transverse 
valleys through the limestone Alps. Prom a point close to the 
sources of the Rhone and Rhine, the valley of the Reuss leads 
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northwards and that of the Ticino southwards; between the 
valleys of these two rivers is the famous St. Gotthard Pass (6,900 
ft.), affording the chief north-south route across the Alps. From 
the upper part of the Rhone valley the Simplon Pass (6,600 ft.) 
leads to the Italian plain. Immediately to the north of this 
valley lies the Bernese Oberland on which is the great 
Aletsch Glacier, and near it the Jungfrau, a peak famous for its 


The Eastern Alps are separated from the Central Alps by the 
Engadine Valley, containing the upper waters of the River Inn. 
In this section there are three zones, a central one of crystalline 
rocks, bordered to the north and south by limestone ranges. A 
longitudinal valley, containing successively portions of the Inn, 
Salzach and Enns rivers, separates the crystalline from the northern 
limestone Alps. All these rivers bend suddenly northward 
and crossing the Alpine Foreland join the Danube. Two parallel 
longitudinal valleys are occupied by the Mur and the Drava, also 
tributaries of the Danube. The loftiest masses of the central 
crystalline zone form the Hohe Tauern, on which there are a 
number of large glaciers. The chief pass is the Brenner (4,500 
ft.), which gives access from the Inn to the valley of the Etsch or 
Adige opening to the Italian plain. From the Inn valley the 
Arlberg Pass leads westwards to the Rhine. The direction of the 
upper valley of the Mur is continued by that of the Miirz which 
leads, by way of the Semmering Pass to the depression known as 
the Vienna basin. This basin separates the Alps from the 
Carpathians. 

Throughout the Alps many of the characteristic features are 
due to the present glaciation, and to the more extensive ice-cover- 
ing of the Glacial Periods. Trough-shaped valleys, water-falls 
and deep lake-basins may be traced to ice action. A fringe of 
ice-scooped lakes borders the mountain region : Como, Maggiore, 
and Garda lie along the south ; Geneva, Thun, Brienz, Lucerne, 
Zurich and Constance to the north. 

To the north of the Alps lies a broad belt of hilly country 
known as the Foreland. It extends from Lake Geneva north- 
eastward to the Bavarian Forest, and is drained by tributaries 
of the Rhine and Danube. Rock waste of glacial origin 
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covers it almost entirely, and these irregular deposits, by 
obstructing the drainage, have caused the formation of lakes 
and marshes. 

The Jura Mountains, which consist of a very regular series 
of parallel ridges and furrows, are separated from the Alpine 
Foreland by the depression containing Lake Neuchatel and the 
lower Aar. In these mountains there is a general correspondence 
of the valleys to the down-folds of the rocks and the ridges to the 
up-folds. This is not the case in the Alps where the folding has 
been greatly complicated by fractures and over-thrusts. The 
Jura Mountains shut in the Alpine Foreland to the west, leaving 
only narrow lines of communication between it and the Saone- 
Rhone depression on the one hand and the rift-valley of the Rhine 
on the other. 

Embraced by the Alps and the Appfnnines is the depression 
drained by the Po, This river carries so much silt that it has 
raised its bed above the level of the surrounding country and 
is kept in its course by natural levees and artificial dykes. It is 
building out a large delta into the shallow northern Adriatic Sea. 
This part of the Adriatic is merely an extension of the plain, and 
its low northern and western shores are bordered by islands, 
lagoons and marshes. . 

The direction of the eastern shore of the Adriatic is parallel 
to that of the Dinaric Alps, a part of the fold system running from 
north-west to south-west. These mountains consist largely of 
permeable limestones, and hence swallow-holes, into which 
streams disappear, and underground rivers characterize the 
region, and over large areas no surface water is to be found. 
Farther south the Pindus Range has a north-south direction, 
which is also repeated by the coast-line. This shore of the. 
Adriatic gives its name to the Dalmatian type of coast- line, in 
which the mountain chains are parallel to the coast, and through 
erosion, fracture and subsidence the outer ridges have been 
transformed into long, narrow, hilly islands. 

The Pindus Range is continued in the finger-like promontories 
of Morea, and may be linked up through the mountains of Crete 
and Cyprus with the Taurus Range in Asia Minor. 

Hie Jigean Sea has a very irregular coast and is dotted over 
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with a rocky Archipelago. Here an old land-mass has disappeared, 
leaving these fragmentary remains. 

The river Vardar flowing southwards to the ALgean Sea, and 
the Morava flowing northwards to the Danube form a natural 
route from north to south across the Balkan Peninsula. The 
chief features of the region to the east of these rivers may be 
grouped about the mountain basin of; Sofia. To the south-east 
rise the Rhodope Mountains, an irregular mass carved by erosion 
from an old block of crystalline rocks ; from the north-western 
margin of the Sofia basin a tributary flows to the Morava ; on 
its south-eastern margin the Maritza takes its rise. This river 
flows through the basin of Philippopolis, then through a narrow 
valley into the basin of Adrianople, and thence to the fEgean Sea. 
All these basins, together with the Sea of Marmora, are formed 
by the sinking of crustal blocks along lines of fracture below the 
general level of the surrounding land-masses. The Sofia basin 
itself is drained by the Isker which cuts a narrow precipitous 
gorge through the Balkan Mountains and:flows to the Danube. 

In the Balkan Mountains the great fold system of south 
Europe reappears. This range may be traced from east to west, 
then it makes a bend northwards, and finally eastwards, where it 
forms the Transylvanian Alps which run parallel to the Balkan 
chain. Between the two mountain ranges the Danube has cut a 
gorge, the Iron Gate ; here the river makes its way by a series of 
rapids between steep and lofty walls of limestone rock. Below 
the gorge the Danube is bordered on the right bank by a low 
limestone plateau, rising somewhat steeply from the river, on the 
left by a level plain floored with alluvium brought down partly by 
the Danube itself, but mainly by its tributaries from the Transyl- 
vanian Alps. Here, too, are loess deposits, probably formed 
from the glacial waste from the same mountains. The limestone 
plateau extends northward along the Black Sea coast forming the 
district of Dobruja, and the river here makes a sharp bend north- 
wards round the edge of the plateau. All along its low left bank 
the Danube forms a series of marshes, lagoons and secondary 
channels, finally entering the Black Sea by a large delta. From 
this lower plain of the Danube the Shipka Pass leads southward 
over the Balkans to the basin of Philippopolis, while the Red 
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Tower (Rotenthurm) Pass is one of the chief routes north- 
wards into Transylvania. This hilly basin is embraced by the 
Transylvanian Alps and the north-westerly sweep of the 
Carpathians, and is shut in to the west by a lofty granite mass 
called the Bihar Mountains. 

The Carpathians form a regular series of ridges and valleys; 
consisting largely of sandstone and non-crystalline schists. The 
loftier and more irregular masses of the High Tatra and the 
Hungarian Ore Mountains which continue the Carpathians west- 
wards are built of much older rocks, chiefly granite and crystalline 
schists. The upper Dniester and the Prut drain the hilly 
country which forms the Carpathian Foreland, their courses 
being roughly parallel to the folds of the mountain chain. 

Between the western extremities of the Carpathians and the 
north-eastern extremities of the Alps lies the Vienna basin. This 
depression communicates with the northern plains by the Mora- 
vian Gate between the Sudetes and Carpathians, with Bohemia 
over the low Moravian heights, with south Germany by the 
Danube valley, and with the Mediterranean by the Semmering 
Pass. It is shut off by the Little Carpathian Range from the 
Upper Hungarian Plain, to which again the Danube gives access. 
On the level Upper Hungarian Plain the river splits up into a 
number of channels, which unite again as it passes through a 
gap in the hill ranges {the Bakony Forest and spurs of the Ore 
Mountains) which shut off the Lower Hungarian Plain. 

This vast level tract, over which the Danube and its tributary 
the Theiss take very meandering courses, is the bottom of an 
ancient lake or inland sea, of which Lake Balaton is a remnant. 
The Sava flowing from west to cast marks the boundary between 
the plain and the mountainous Balkan Peninsula. Deposits of 
loess, black earth, and alluvium form a rich soil over almost the 
whole plain. 

The line of the south European fold-mountains can be traced 
from the eastern extremity of the Balkan chain, through the 
mountains of the south-east Crimea to the Caucasus Mountains, 
a range somewhat similar to the Pyrenees. Thus the deep basin 
of the Black Sea appears to be a sunken block embraced by 
folded chains, similar to the western Mediterranean, the plain of 
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the Po and the plain of Hungary. The Caucasus form a lofty 
range with a central belt of old crystalline rocks flanked by later 
sediments. A series of fractures to the south, followed by 
subsidence, accounts for the deep depressed valley in which flow 
the rivers Rion and Kur. The chief cross-route is that following 
the Terek valley to the Dariel Pass. The Caucasus are a link 
between the fold-mountains of Europe and those of northern 
Persia and Central Asia, and their height is greater than that of 
the former though less than that of the latter, for Elbruz rises 
to over 18.000 feet. 

MINERALS 

The best coal, and the greatest number of metallic ores, are 
found associated with the old (Palaeozoic) rocks. Hence out- 
crops usually occur in connexion with the regions of uplifted 
and dissected blocks of such formations, and in parts of the 
more recent mountains where rocks of former ages have been 
brought to the surface by folding and erosion. Among impor- 
tant exceptions are iron ores, which are widely distributed, and 
salt and lignite which may belong to the rocks of more recent 
formation. During the desert conditions which in distant 
geological ages prevailed in Europe, inland drainage areas and 
salt lakes were formed, such as are now found in arid regions ; 
these gave rise to deposits of common salt and other salts. The 
disappearance or partial disappearance of inland lakes and seas 
of still more recent times has also given rise to beds of salt, as 
in the northern part of the Caspian depression. The impure 
brown coal known as lignite was formed in swamps and on sea 
margins at some time during the Cainozoic Period. 

The chief coal mines lie along a line stretching from South 
Wales to South Russia, on the borders of the central uplands of 
Europe. To the north of the Rhine Massif the deposits, which 
are sometimes at a great depth, follow the line of the Sombre- 
Meuse valley, stretching from the district south of Lille to Aix 
(or Aachen) ; on the opposite side of the Rhine the}' lie along 
the valley of the Ruhr. To the south of the Massif there are 
coal-measures in the basin of the Saar, which is a tributary of the 
Mosel. Farther eastward, there are coal-measures to the north 
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of the block forming the Erz Gebirge, and to the south of this 
block on the Bohemian plateau ; these are the Saxony and 
Bohemian coalfields. The Lower Silesian coalfield lies on the 
northern borders of the Sudetes, the upper Silesian coalfield is 
part of the small block of Palaeozoic rocks which forms the hilly 
country between the Oder and the Vistula. In the worn-down 
block of old rocks lying in the Donetz valley there are coal- 
measures, and also near the source of the Don and on the 
eastern flank of the Ural Mountains. Turning to western 
Europe, there are coalfields on the Central .Plateau of France, 
near its eastern border, and in the Cantabrian Mountains in the 
north of the Iberian plateau. 

Lignite is found along the southern margin of the North 
German plain and on the eastern borders of the Alps. 

Petroleum, which is similar to coal both in its origin and in 
its economic value, occurs along the Carpathian Foreland, on 
the flanks of the Caucasus Mountains, and in Albania. 

Salt is also very abundant in the western part of the 
Carpathian Foreland, while there are valuable deposits of potassic 
salts near the Harz Mountains, in the Rhine rift-valley (Alsace), 
and in the North Urals. Phosphates (for fertilisers) are mined 
in the Kola Peninsula (Russia). 

There are zinc mines of importance in the region between 
the Sudetes Mountains and the Western Carpathians, but on 
the whole Europe is deficient in metallic ores other than those 
of iron. The chief copper mines are those of Spain, Norway, 
the Urals, and Yugoslavia, the chief tin mines those of Cornwall, 
while small quantities of silver, lead, zinc and copper are mined 
in several parts of the old worn blocks which form the uplands of 
Central Europe, e.g. in the Harz Mountains, in the Hungarian 
Ore Mountains, and in the Balkan Peninsula. Bauxite, from 
which aluminium is prepared, is obtained from the Alpine margin 
in France, from the Apennines, from the Dinaric Alps, and from 
the Kola Peninsula. 

The chief sources of iron ore are shown on the map opposite, 
but to these must be added those of northern Norway and 
Sweden and those of the south of the Ural Mountains in Russia 
(Magnitogorsk), 

i H Fo* authorities and books for further reading, see end of Chapter XXIII. 
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EUROPE— PHYSICAL CONDITIONS 
( continued ) 

CLIMATE 

.Europe lies almost wholly within the belt of the stormy 
westerlies, and is thus under the influence of the procession of 
cyclones and anti-cyclones which cross the Atlantic, and of the 
changing weather conditions which accompany them. Europe 
may be compared with the western parts of the two Americas 
lying in the same, latitudes, but two facts give the former region 
an advantage : the large inland seas prolong maritime influences 
eastward, and the general trend of the lines of relief from east 
to west offers no barrier to the Atlantic winds whereas in the 
Americas the great north-south cordillera limit oceanic influences 
to a narrow coastal belt. Moreover, the east-west mountain 
ranges of Europe shelter the southern countries from cold 
north winds which in America sweep down the central plains 
unchecked. 

Winter Conditions. — Pressure . — European climate is con- 
trolled by three important pressure systems (see Fig. 71) : the 
Icelandic “ Low,” the Azores “ High,” and the continental 
system of Eurasia, which is a “ High ” or <c Low ” according to 
the season. 

In winter the mean conditions show the Icelandic " Low ” as 
a long trough stretching from the Atlantic into the Norway Sea. 
The gradients around it are very steep, and (in accordance with 
Buys Ballot's law) strong south-westerly winds prevail over 
western and north-western Europe. The Azores “ High ” is 
only weakly developed, but extends over Spain and joins the 
Eurasian “ High ” which sends out a tongue over Russia and 
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latitude determine the trend of the isotherms (see Fig. 124). 
According to latitude they should lie parallel to one another 
with a general west to east direction. But the Atlantic Ocean 
in winter has a high surface temperature, due not only to its 
retention of summer heat, but also to the warm drift which 
extends right into the Arctic Seas (see Fig. 78). Hence the winds 
blowing off this body of water are uniformly warm, and so tend 
to make the isotherms run parallel to the coast, i.e. in a general 
north-south direction. The map shows how oceanic- influences 
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Central Europe. These high pressure areas are usually calm, 
with light outward-blowing winds. Cyclones passwery frequently 
along the borders of the Icelandic trough, and less frequently 
over the area of intermediate pressure to the north of the 
continental " High ” or into the Mediterranean basin, which has 
a relatively low pressure. 

Temperature . — The conflicting influences of oceanic winds and 


Fig. 124. — -Europe. Mean January Temperatures. (After Hann.) 
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dominate the temperatures of the western margins, so that they 
are above or but little below o° C. In the continental area the 
influence of latitude is sufficient to produce diagonal isotherms, 
running from north-west to south-east so that the extreme 
north-east of Russia, which is both remote from the sea (the 
Arctic being frozen) and in high latitudes, has the most intense 
cold, the temperature falling below — 20° C. 

In the Mediterranean area the warm sea has itself a west to 
east direction, and the general trend of the isotherms is similar, 
with slight bends as the warmer water alternates with the cooler 
land. Here the temperatures are all over o° C. The hottest 
part of the continent is found where latitude and the nearness 
to the ocean alike favour a high temperature, namely in south- 
west Portugal (over 12° C.) . 

Ramfall.—On the cold continental area the capacity of the 
,air for moisture' is very small, and the precipitation, which 
occurs chiefly as snow, is also small (see Fig. 78). Only on the 
immediate ocean margins, e.g; in. Scandinavia, the British Isles, 
western France and western Spain, is the rainfall abundant. 
The lands bordering the shallower North and Baltic Seas have 
their autumn rains prolonged into December, but in January 
and February these seas exert hardly any warming influence 
and the neighbouring lands are cold and dry. In the mild 
Mediterranean lands, the cyclones have their normal accompani- 
ment of rain. On the lofty Alps there is a heavy snowfall. 

Summer Conditions, — Pressure , — -The pressure conditions for 
July (see Fig. 72) show the Icelandic " Low ” less developed than 
in winter, while the Azores f; High ” is very marked, and has a 
more northerly position. Over the continental area the pressure 
is relatively low, the great Asian “Low” extending towards 
south-eastern Russia. The general wind direction is more nearly 
westerly than in winter, and cyclones pass across the continent. 
The belt in which they are found has shifted northward, so that 
the Mediterranean region now lies outside their influence. 

Temperature . —Again the influence of the ocean winds, which 
are now relatively cool, competes with that of latitude in deter- 
mining the trend of the isotherms (see Fig. 125). Thus in the 
western region these lines bend sharply northwards on passing 
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from the cooler ocean to the hotter land, while over the conti- 
nental area they run from west-south-west to east-north-east as 
the temperatures rise with increasing distance from the sea. 
It may be noticed that across Europe, as over the British Isles, 
the isotherms are more nearly parallel to the lines of latitude 
in summer than in winter, showing that oceanic influences are 
less important at this season. In the north-western area the 


Fig. 125. — Europe. Mean July Temperatures. (After Hann.) 


temperatures lie between 8° and 20° C., while in the Mediter- 
ranean region they are over 24 0 C. Similarly in the continental 
area a southern hot region over 20° C. may be distinguished 
from a cooler northern region with temperatures diminishing 
from 20° to 8° C. 

Rainfall . — With the exception of the Mediterranean region 
which now lies south of the cyclone belt, the whole of the 
continent has rain during the summer (see Fig, 79). These are 
largely cyclonic and relief rains, but may also be associated with 
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local convection currents due to unequal heating, especially in 
the regions where high temperatures are found. The very high 
temperatures and the low relief of south-eastern Russia cause 
however, a low rainfall there, for the capacity for vapour of the 
air is so great that the dew-point is not often reached ; the 
maximum occurs in the eailier and cooler part of the summer 

General Conditions. — The range of temperature is least on 
the western margins, the difference between the January and 
July temperatures at Valentia (west Ireland) being only 8° C. 
Over the western and Mediterranean regions in general it is 
neail} everywhere less than 20° C., while in the eastern parts 
of the continental areas it is over 30° C. P 

The annual rainfall map (Fig. 126) shows a close connexion 
between the total precipitation and relief. On all the higher 
lands it is over 30 inches. The contrasts between the west and 
east of the Scandinavian Peninsula, the British Isles, Spain and 
t e Balkan Peninsula respectively, show clearly the influence of 
he prevailing westerly winds. On the loftier mountain ranges 
the Pyrenees, Alps and Western Caucasus, the precmitation k 
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are cool, the winters mild, the temperature range is moderate 
and the sunshine below the average. 

3. The sub-continental or transition area shows a gradual 
change, from the characteristics of the second to those of the 
fourth region. 

4. The continental area has rain mainly in the summer, 
often somewhat deficient in amount, and great temperature 
extremes. It may be sub-divided into a northern region with 
very cold winters and warm summers and a southern region 
with very hot summers and cold winters. The latter has much 
less rain than the former. 

5. The Mediterranean area is characterized by a summer 
drought. The summers are hot, the winters warm or mild., the 
temperature range is moderate, and the sunshine above the 
average. Here the cold mistral and bora and the oppressive 
sirocco blow. 

6. The mountain regions, notably the Alps, have a heavy 
snowfall in winter, and some rainfall in summer. Although the 
air temperatures are low the insolation is very powerful, and 
the soil, especially on south-facing slopes, often gets very hot. 
The great daily range of soil temperature and the frequent 
frosts account for the enormous rock disintegration, which 
gives to the Alpine summits their sharp, ragged edges and 
peaks. The question of exposure is a very important one. 
Valleys opening southward receive the greatest insolation and 
are consequently unusually warm. Valleys with a general 
north-south direction are relatively dry, as they are protected 
from the rain-bearing winds. The height of the snow line is 
variable, since it depends upon the exposure, and the amount of 
precipitation. In the Alps and Pyrenees it lies between 8,000 
and 10,000 feet. In the dry eastern Caucasus it lies at 11,500 
feet on the cooler northern, and 13,000 feet on the sunny southern 
slopes. 

THE REGIME OF THE EUROPEAN RIVERS 

The changes in the volume of water brought down by the 
rivers, and the time of occurrence of high and low water respec- 
tively, depend to a very great extent upon the climate. Hence 
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the rivers of each of the great climatic regions have their special 
characteristics. 

In the western marginal lands and in the western parts of 
the transition area, the rainfall is fairly uniformly distributed 
through the year. The amount that finds its way to the rivers 
is, however, lessened in summer and autumn, when there is a 
great loss by evaporation, and when the vegetation also makes 
use of a large quantity of water. In consequence, the floods 
occur in winter and spring, and low water occurs in Summer 
and autumn. 

In the continental region the cold winters and the summer 
rains determine the regime of the rivers. In winter they are 
frozen over, and the ground too is frozen and covered with snow, 
hence the run-off of water is small. In spring the break up of 
the ice and the melting of the snow cause sudden floods. The 
summer rains then keep up the water supply, but as this season 
goes on the great heat and evaporation make themselves felt, 
so that a maximum occurs in autumn. 

In the Mediterranean region a shrinkage of volume is caused 
by the summer drought, so that a strong rushing winter torrent 
may be transformed into a tiny trickling stream. The rivers 
rising in mountain regions have also a very special regime. Two 
types nmy be distinguished — those which are fed by glaciers and 
perennial snowfields, and those which take their rise in mountains 
covered with snow in winter 'only. In the former case, the 
rivers are highest in summer when the melting of the snow and 
ice is greatest. In the latter case, the whole of the snows are 
melted by the end of spring, and hence this is the season of 
high water. 

Some of the larger central European rivers have a more 
complex regime. The Danube takes its rise in the Black Forest, 
and its head streams are of the western margin type, low in 
summer. But it soon receives three important tributaries, the 
Inn, the Salzach, and the Enns, which being fed from the snow- 
fields and glaciers of the High Alps are highest in summer. Hence 
at Vienna the Danube shows a marked summer maximum. As 
it crosses the great Hungarian Plain the great evaporation causes 
a diminution of the waters in summer which is experienced also 
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by the Thelss and consequently at the Iron Gate it has a summer 
and autumn minimum, 

The upper Rhine, which receives the waters of the Reuss and 
Aar, is an Alpine river fed by glaciers and permanent snowfields ; 
it therefore shows a summer maximum at Basel, Its tributaries 
the Neckar and Main, and to a still greater extent the Mosel, 
show the western margin characteristic, namely a winter and 
spring maximum. Hence the lower Rhine combining the two 
regimes is remarkably uniform in its flow throughout the 
year. 

The Rhone, itself a glacier-fed stream, receives the Saone 
which is of the western margin type, and later the Isere and 
Durance, which are Alpine streams. Thus this river also is 
uniformly supplied with water through the year. 

VEGETATION 

A glance at the map (Fig. 95) shows that, with the exception 
of the hot desert, all the formations common to the temperate 
zone are met with in Europe. 

Tundra. The tundra, found in what has been described 
climatically as the cold desert region, occupies a narrow belt 
along the northern margin of Russia. With it may be included 
the treeless fjeld of the Scandinavian plateau, and the barren 
Ural summits where the same temperature conditions prevail. 

Coniferous Forest.— The coniferous forest (consisting largely 
of pme, fir, larch and birch trees) stretches across Scandinavia 
and northern Russia, in a region where the winters are very cold 
and the rainfall is somewhat scanty. In the Swedish and Finnish 
parts of this forest, the fir is the predominating tree. Dwarf 
willows bog myrtle, and low hardy berry-bearing bushes, of 
which the bilberry is the type, mark the transition from the cold 
forest to the tundra and fjeld. 

Broad-Leaved Forest.— This forest, now largely destroyed by 

n, once covered almost the whole of western and central 
Europe. A narrow tongue stretches almost to the Urals It 

eSX! a !T gl i n neither the Winters nor the summers are 

tes are W \ ere . th \ ram { a11 is ov er 20 inches. Among the 
trees are the oak, elm, beech, ash and poplar, and towards the 
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south the Spanish chestnut. On the dry sandy and gravelly 
stretches of the plains bordering the North Sea and the Baltic, 
wide heaths and pine forests take the place of these deciduous 
forests. Everywhere rich meadows are found which are largely 
artificial ; mowing and grazing greatly improve the quality of 
the grasses. The uplands of this region, such as the Vosges, 
Black Forest and Erz Gebirge; are clothed with forests of sombre 
pine and fir. Ay 

Evergreen Trees and Shrub. — The evergreen trees and shrub 
region extends all round the borders of the Mediterranean, and 
far up the southward opening valleys of the Rhone and the 
Alpine rivers. Here there are mild or warm winters; sunny skies, 
a warm sea, and a protecting barrier of mountains which shuts 
off northern and continental influences. All the characteristic 
trees and shrubs, the cypress, holly, myrtle and laurel, have 
the same dark leaf-tints. Plants Introduced from more tropical 
and more arid climatic regions, such as palms and cactuses 
find here a congenial home. Aromatic bushes and herbs, 
flowering plants with underground food stores, and heaths, 
largely take the place of grasses, except in the more favoured 
valleys and basins where meadowlands appear. On the dry 
Iberian plateau trees are absent, and the stretches of bush and 
alfa grass have almost a semi-desert aspect. The mountains 
are clothed with forests ; in the Iberian Peninsula the cork 
oak, in Italy the chestnut, in the Balkan Peninsula the oak, 
beech and plane-tree are important. Only on the loftiest ridges, 
where the temperatures are very low in winter, do the coniferous 
forests of higher latitudes appear. . . 

Steppe. — The steppe or grassland covers the south of the 
continental area, where the summers are hot and the rainfall 
somewhat scanty. It extends over the lower plain of the Danube, 
and a detached area appears on the Hungarian Plain. The 
boundary between the morainic region of northern Europe and: 
the loess, which lies to the south, roughly coincides with the 
boundary between the forest and the treeless steppe, and must 
help to determine it. But it is. probable that where climatic 
and soil conditions made tree growth poor and thin, the demand 
for timber on the part of the population was the actual cause of 
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its complete destruction. A noticeable feature of the steppe is 
the number of bulbous plants, such as tulips, hyacinths, crocuses 
and irises, which blossom brilliantly in spring and early summer, 
when all the herbs and grasses are still fresh and green. 

Semi-desert.— A semi-desert is found round the northern 
shores of the Caspian Sea. Here the rainfall is very low and the 
soil is heavily charged with salt and alkali, left by the sea as it 
gradually shrank. Hence coarse herbs and scattered bushes 
form the main vegetation, and many spots are quite bare. Vast 
reed swamps are also a characteristic feature. 

Mountain Vegetation. — A mountain vegetation is well 
developed in the Alps where the walnut and chestnut trees of the 
valleys are followed by deciduous forests, largely of beech and 
maple, then at higher levels come forests of pine, larch and fir, 
and still higher a belt of dwarf pines, heaths, whortle-berries and 
other small shrubs. At this level also the natural pastures occur, 
their luxuriant grasses studded with brightly coloured flowers. 
The meadows continue up to the snow line, except where the soil 
is too thin or the slopes too steep ; in such places the rocks are 
bare or clothed with grey and yellow lichens. The same succession 
of belts is found on the Caucasus, Pyrenees, Carpathian and 
Balkan Mountains wherever the range of altitudes is sufficient, 
although the characteristic trees, shrubs, and flowers vary 
somewhat. : 

ANIMALS 

The wild animals of Europe are mainly restricted to the 
forested uplands and mountains of the centre and south, and 
to the vast forests of Northern Russia, in all of which wolves, 
bears, wild cats and wild boars are found. In the cold, forest 
the sable, ermine, and other valuable furred animals are trapped. 
The reindeer is the largest animal of the tundra ; its spreading 
hoofs seem adapted to travel over the boggy surface, and . the 
mosses and lichens afford it sufficient pasture. On the steppes 
there are still a few wild grazing animals such as the saiga antelope, 
and burrowing rodents such as the marmot. Another species 
of marmot is found in the high Alpine pastures. The agile 
chamois, ibex and wild sheep are characteristic of the loftier 
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mountain regions. The land connexion between Spain and 
Africa has only been broken at a recent geological period so that 
some of the animals of the two regions are similar, for instance 
the chameleon and the cat-like genet ; the Rock of Gibraltar 
is the only place in Europe where monkeys are found. 

NATURAL REGIONS 

In dividing Europe into natural regions the great climatic 
and vegetation divisions are the chief guides, and in addition, 
the important distinction between plains and uplands or moun- 
tains must be made. Plains are usually, although not invari- 
ably, associated with a sea-board, and where a vast plain drains 
to more than one sea, it may be conveniently divided according 
to drainage areas, which form a natural physical unit. This 
last division must, however, always be subordinated to that 
according to relief, climate and vegetation. 

The Regions of Europe are shown in the map Fig, 127. Full 
lines indicate the regions, dotted lines show political boundaries. 
Regions grouped under the same letter have important char- 
acteristics in common. The boundaries of certain of the plant 
formations were taken directly from the vegetation map. This 
gave four regions; (1) the tundra and fjeld; {2) the steppe ; 
(3) the semi-desert ; (4) the evergreen trees and shrubs of the 
Mediterranean Region. Thus the coniferous and broad-leaved 
forests were not differentiated. The next step was to separate the 
uplands and mountains of Central Europe from the bordering 
and enclosed plains. The plains themselves were then divided 
climatically, the western margins, the transition region and the 
continental regions being separated. But since these climatic 
changes are necessarily very gradual, the boundaries between the 
regions were drawn so as roughly to follow the river divides, thus 
separating the drainage area of the North Sea from that of the 
Baltic Sea, and the drainage area of the Baltic Sea from that 
of the Arctic and Black Seas. The Baltic plains then formed 
the transition area between the western marginal lands and the 
true continental regions. 

A transition region between the tundra and the western 
margins was marked off at Trondhiem Fjord. This point was 




EUROPE-NATURAL REGIONS 333 

selected because here the small insolation characteristic of high 
latitudes makes itself practically felt. The air is still mild, 
owing to the Atlantic winds, but the summers are so short and 
the sun’s rays so oblique that there is not sufficient warm sunshine 
to ripen the fruits of deciduous trees. 

These regions were further sub-divided according to relief 
and structure, and thus the following regions were obtained 

A. Cold Deserts. A 1 . The Scandinavian Fjeld, a lofty plateau 
snow-covered through the long winter and in places throughout 
the year, has a scanty vegetation of mosses, lichens and dwarf 
bushes. Much of it is ill-drained and swampy. Rivers have 
cut into it deep ravines, in which woods and upland pastures 
Occur. Some of these rivers drain to the fiords on the west, 
others through the marginal fringe of long, narrow lakes to the 
east. The rain and snowfall is about 20 inches, a foot of snow 
being reckoned as an inch of rain. 

A 2 . The Tundra occupies the low boggy plains bordering 
the Arctic Ocean. The subsoil is frozen throughout the year, 
and only in the short warm summer does the melting snow set 
free the vegetation to pass through its brief life-cycle, The 
rain and snowfall amount to only about 10 inches, and the winter 
cold is intense. 

A 3 . The Northern Ural Mountains are so cold that they are 
outside the limit of trees and are almost bare of vegetation. 

A 4 . Northern Iceland, which lies at a considerable elevation, 
is covered with snowfields, glaciers and barren lava-wastes. 
The coastline is deeply indented by fiords. 

AB. North-western Transition Regions. AB 1 . Southern 
Iceland has a milder climate, with over 40 inches of rain, and 
though almost treeless the valleys and coastal lowlands are 
covered with rich pastures. The neighbouring banks abound in 
fish, and the surrounding seas with whales. The Faroe Islands 
are very similar. 

AB 2 . The North-western Margins of Scandinavia have a well- 
developed fiord coast and a bordering chain of islands ; the 
coastal waters abound in cod and herring, and the swift rivers 
in salmon. Where the slopes are not too steep, pines are the 
characteristic vegetation, ^tith pastures on the terraces and 
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valley floors. The climate is mild, the rainfall abundant all 
through the year, but the winters are long and dark. 

B. Western Marginal Lowlands. B 1 . The South-western 
Margins of Scandinavia are, owing to the latitude, wanner than 
the last-named region, and the rains are more abundant ; hence 
deciduous trees appear as well as pines. The fiords, often rendered ) 
more picturesque by waterfalls, penetrate far inland ; the extent 
of the lowlands, which have generally to be cleared of forest, is 
very small, the largest proportion being in the south. 

B 2 . The North Sea Margins have flat, wind-swept, dune- 
bordered coasts which shelter a land that is below or but little above 
sea-level. Scarcely any natural wood-land is found ; reclaimed 
marshes and alluvial plains alternate with the heaths, cotton- 
grass moors .and peat bogs which cover the glacial sands and 
clays. The British Isles, which here form the actual Atlantic 
margin, rob the westerly winds of much of their moisture, and 
rain falls chiefly in summer and autumn. 

B'l The Paris Basin presents a diversity of landscape, soil 
and vegetation, due to the successive outcrops of different rocks. 

Scarped ridges of chalk and limestone covered with sheep-pasture 
alternate with rich clay plains, dotted with clumps of woodland. I 
The rainfall round Paris is comparatively low, but it rises towards ! 

the seaboard, and towards the east where the land is higher. ] 

Spring is the driest season. ; 

B 4 . The Western Peninsulas of France comprise Brittany and 
part of Normandy. Owing to their shape and situation they 
show to a marked degree the characteristics of a western marginal 
climate ; the rainfall is heavy and well distributed through the 
year, the summers are cool, the winters mild. The region is 
built of old rocks, of which the more resistant form hills or 
uplands. On these uplands the soil is poor, and they form 1 
desolate moorlands clothed with bracken, furze and heather. 

In the lowlands and valleys, however, a rich mixed soil has 
accumulated. 

B®. The Garonne Basin is a wide monotonous low-lying plain, 
which, owing to its southerly position, has much hotter summers 
than the regions just described. The rainfall is heaviest on the 
shores of the Bay of Biscay, but her% the sandy soil of the Landes 
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can only support a vegetation of pines, heaths, and grasses. 
At the foot of the Pyrenees, soils of glacial origin show that these 
mountains were once more extensively glaciated. Farther 
north, soils rich in lime are brought from the Gausses region 
into the fertile lower valleys of the Lot and Tarn. 

C. Western Marginal Highlands. C 1 . The Pyrenees, owing 
to their mountainous character, form a region apart. They are 
clothed with dense forests of oak and beech, and at higher 
altitudes with pines and mountain pastures, but many of the 
loftier peaks and summits are so steep as to be bare of vegetation. 
Numerous cascades break the courses of the rushing mountain 
torrents, some of which are fed from snowfields and small 
glaciers. The rainfall is abundant, but decreases towards the 
east. 

C 2 . North-western Spain includes the highlands of Galicia 
and the Cantabrian Mountains which are rich in iron ore. Its 
damp mild climate resembles that of western France, and much 
of it is still covered with deciduous forests. 

CD. South-western Transition Region. The South-western 
Margins of the Iberian Plateau include the lower valleys of the 
Tagus, Guadiana and Guadalquivir. Although lying on the 
Atlantic border they resemble rather the Mediterranean region 
than the western margins. The rainfall is moderate, the summers 
are hot and dry, the winters warm and rainy, and there is an 
abundance of bright sunshine. The vegetation of the lowlands 
is of the Mediterranean type, and the slopes of the highlands 
are clothed with forests of cork oak. 

D. Mediterranean Regions. D 1 . The Western Margin of the 
Mediterranean together with the Ebro Valley differs from the region 
last named in that it has a low rainfall of less than 20 inches. 
The rivers descend rapidly from the plateau, and where their 
velocity is suddenly checked they have in some cases built a 
delta or alluvial plain, but elsewhere the land rises steeply to the 
interior, and the only considerable lowland is the middle part of 
the Ebro basin. In this region, as is the case throughout the 
Mediterranean regions, many bare stony patches, devoid of soil 
and vegetation, give a desolate aspect to the hillsides. 

D 2 . The North-western Margins of the Mediterranean with 
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the Lower Rhone Valley have a rather more abundant rainfall 
than has eastern Spain, and have in addition the advantage of 
a southern aspect. The low lagoon-bordered coast of the Lion 
Gulf may be contrasted with the precipitous shores of the Gulf of 
Genoa, where the Coast is parallel to the folds of the mountains ; 
the western part of this latter coast forms the Riviera. 

D 5 *. The Peninsula of Italy with Sicily is mainly an upland 
region. The folded mountains which form its backbone lie in 
parallel ridges which in some parts are covered with forests of 
chestnut and beech, in others with poor pasture, and in others 
are bare of vegetation. These mountains are bordered by low 
hills and by fertile plains of volcanic debris or river alluvium, 
but the latter are often marshy and unhealthy. On these borders 
the vegetation is typically Mediterranean, characterized by the 
olive, evergreen oak, cypress, and many low aromatic shrubs. The 
rainfall is everywhere plentiful, only in the south-east margins 
and in Sicily is it less than 30 inches, while in the northern 
Appennines it averages 40 to 60 inches. The summers are, how- 
ever, dry and at this season only a tiny thread of water finds its 
way over the stony beds of the smaller rivers. 

Dh Corsica and Sardinia are two mountainous islands formed 
of granite and other ancient rocks. Except that the fold 
mountains are replaced by irregular masses carved out by erosion, 
their characteristics are those of southern Italy. 

D 5 . The Western Slopes of the Balkan Peninsula are 
characterized by their folded mountain chains and Dalmatian 
type of coast. The rainfall is everywhere heavy (40-80 inches), 
but the mountains of the northern region, where the trend-lines 
are from north-west to south-east, are formed of a porous soluble 
limestone, so that the surface appears arid and waterless ; the 
drainage is mainly underground, and many dry valleys and basins 
are found, due to the subsidence of the surface above underground 
channels and caverns. The vegetation is very scanty, save where 
some voluminous stream gushes from the rocks and leads to the 
formation of a green oasis. Farther south, in the Pindus Moun- 
tains, where the limestone is harder and is sometimes transformed 
into marble, these features are less marked, and there are forests 
of chestnut, oak and plane, while near the summits pines appear. 
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Throughout the region the valleys and lowland margins are 
similar to those of Italy. 

I) 6 . The Eastern Slopes of the Balkan Peninsula are much drier 
than the western, the rainfall is less than 30 inches, and in places 
less than 20 inches ; thus the mountains have often a bare aspect. 
The relief is irregular, and the lowlands take the form of level- 
floored, alluvium-filled basins, encircled by steep hills, such as 
those of Attica and Thessaly, Adrianople and Philippopolis. 

D 7 . The Southern Crimea, like the Riviera of the western 
Mediterranean, is a region where fold-mountains rise steeply 
from the sea, and the slopes have a southern aspect. The rainfall 
is sufficient, and rich groves of chestnut and Walnut, together 
tvith the characteristic shrubs of the Mediterranean, form the 
vegetation. 

D 8 . The Kur and Rion Valleys, running in opposite directions 
from a somewhat steep divide, are similar to the valleys of Greece 
and Italy. 

E. The Iberian Plateau. — The Iberian plateau, or meseta, 
stands apart from the rest of the Mediterranean region as regards 
its structure, climate and vegetation. The rainfall is low and 
the air very dry, so that both insolation and radiation are rapid, 
and extremes of temperature, both daily and seasonal, are the 
result. The centre of the plateau has more hours of sunshine 
than any other part of Europe, but its level surface is often 
swept by piercing winds. In places the soil is poor and stony, 
and the vegetation of a semi-desert character, but in the basins 
of Old and New Castile more fertile cultivated districts are 
found. 

F. The .North Italian Plain.— The north Italian plain also 
is hardly Mediterranean in its characters, for its moderate rain- 
fall is fairly uniformly distributed through the year, and owing 
to its situation the winters are bleak and such a characteristic 
Mediterranean tree as the olive is absent. The plain is floored with 
alluymm brought down by muddy torrents from the Alps, and 
the river Po has so raised its bed that it is only kept to its course 
by artificial means. It is used for irrigation, for in spite of the 
rainfall the great evaporation in summer gives to the country a 
parched appearance. 
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G. ^ The Caucasus Mountains— The Caucasus Mountains are 
very similar to the Pyrenees; they have a similar distribution 
oi rainfall and the same zones of vegetation, but owing to their 
position in south-eastern Europe they have hotter summers and 
the snow line is about 2,000 feet higher. 

- Lowlands. — H 1 . Northern Sweden and Finland 

both form part of a peneplain of very ancient rocks. The region 
is clothed with forests of fir, and throughout its area deposits 
of sand, gravel and clay, trains of boulders or " erratic blocks ” 
scratched and polished surfaces of bare rock, show that it was 
once covered by an ice-sheet. In Finland the ice-sheet has left 
innumerable irregularly shaped lakes and swamps. In Sweden 
the gently undulating plain rises gradually to the plateau to fhp 


.1 Uplands and Highlands.— Kh The Central 
owmg to its altitude and exposed situation, 
ters. The rainfall is heaviest on the western 
Mnds first meet the uplands, and on the 
- altitude is greatest, the central part being 



somewhat drier. The great stretches of granite yield an infertile 
soil and the limestone Gausses are very dry, so that much of the 
region is poor pasture land, but the soils of the volcanic regions 
and of the valleys are very rich. 

K 2 . The Burgundy-Lorraine Region consists of low plateaus of 
sandstone and limestone, crossed by the Upper Mosel and Meuse, 
and by the fertile alluvium-filled valley of the slow-flowing 
Saone. 

KA The Rhine Massif is famous for its scenery, but except 
for the deeply-cut valleys, it forms a bleak and infertile region, 
partly covered with forest, bog, and moorland. 

K 4 . The Rift Valley of the Rhine is a rich level plain, covered 
with alluvium and with deposits of loess, over which the Rhine 
and its tributary the 111 meander. As it lies under the lee of 
the Vosges Mountains its rainfall is moderate ; the winters are 
mild, the summers hot. The Vosges and Black Forest Mountains, 
rising steeply from its margins, have a heavier rainfall, in places 
over 60 inches. They are cut by deep, wooded ravines, and their 
lower slopes are clothed with beech and oak, "while their rounded 
summits bear coniferous forests. fffi: ff > : 

K 6 . The Uplands of the Main and Neckar Basins take the form 
of scarped ridges. The chief formations are sandstone, which 
yields a poor soil, and limestone. The rivers flow in zigzag 
courses, now across and now parallel to the ridges, until finally 
they cut through the steep border of the rift valley of the 
Rhine. 

K 6 . The Uplands of Thuringia and the Wcser Basin form a 
region of rounded hills intersected by winding valleys. The soils 
are fertile, and the lower hills, though dotted with clumps of oak, 
beech, and elm, are often cultivated to their summits, but the 
upstanding blocks of the Harz Mountains and Thuringian Forest 
Mountains are covered with heath and pine forests, and are inter- 
sected by deep ravines. The rainfall is everywhere abundant. 

K 7 . The Bohemian Plateau is bordered by highlands, so that 
its rainfall is rather low, in places less than 20 inches. Its 
temperatures are somewhat extreme, the range being slightly 
over 20 0 C. (36° F.). The surrounding highlands are well watered, 
and clothed largely with coniferous forest. 
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K 8 . The Alpine Foreland is largely covered by infertile glacial 
deposits, which lead to the formation of lakes, swamps and moor- 
lands. Fertile alluvium has, however, been deposited by the 
swift, muddy Alpine rivers which cross it to join the Rhine 
and Danube. 

K 9 . The Jura Mountains are a series of long, flat-topped 
ridges, sometimes wooded, sometimes cultivated to their summits. 
They present steep, ^ sunny slopes to the Alpine Foreland on the 
south-east. Ihe rainfall is abundant, everywhere over 40 inches 
K l «. The Alps show a great diversity of climate and vegetation' 
with changing altitude and aspect. Their summits might be 
included with the cold desert regions. The northern and interior 
valleys are similar to those of Central Europe, while the valleys 
opening southward, such as that of the Ticino, belong to the 
Mediterranean region. XiTt-- , . . . . 

. ^hc Vienna Basin is the meeting-place of routes * it 
mountains 6 ^ SUrr0Unded by an am Phitheatre of forested 

The Carpathian Mountains, with their long sweeping 
sandstone ridges and irregular masses of granite and crystalline 
schists, are covered with immense forests, beeches, oaks and 
poplars being followed at higher levels by various conifers * 
only a few of the highest summits lie above the level of trees ancl 
are covered with Alpine pastures. 

J ke - NoHh Balkan Highlands are intersected by deep 
alleys draining to the Danube. Outcrops of limestone 3 ^ sand- 

“d mica-schist lend variety to the colours and 

Laige forests Of Tk ™ neral weaIth ls considerable. 
olX St and beech are found, and the broad summits 

atertes sbTh , natura l Padres. The rainfall 
eragcs only about 30 inches, most of the moisture brought by 

-™sr densed by the ** ^ * & 

weiLo T id H x“:r LI - The vpper piain is toiie - 

Chiefly Sr 0nIy a modera t e rainfall, occurring 

tion The low rri' f 6n e great heat leads to a rapid evapora- 
tion. the low rehef causes the formation of swamps near the 
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rivers, but there is an abundance of fertile soils, consisting of 
alluvium, loess, and black earth. The plain is nearly treeless, 
much of it (the pusstas) being natural grassland or steppe. 

M. The Russian Forests. — M 1 . North-eastern Russia is a 
plain almost covered with coniferous and birch forests. It has 
extremely cold winters, and a low rain and snowfall, generally 
less than 20 inches. 

M 2 . Central Russia has cold winters and hot summers, with a 
rainfall rather over 20 inches ; it is still largely covered with 
forest, partly deciduous and partly coniferous. Much of the 
region lies above 600 feet, but the slopes are slight, and this fact, 
together with the abundance of glacial clays,' leads to the formation 
of swamps. The greatest of these, the Pripet marsh, is now being 
drained and converted into meadow land. 

N. The European Steppes. — N 1 . The South Russian Plain 
is characterized by its low rainfall (under 20 inches), and its 
extremely hot summers. Here deposits of loess and black earth 
occur. The natural vegetation is steppe, and although large 
areas are under cultivation, equally large tracts of grassland still 
remain* especially in the hotter and drier south-east. 

N 2 . The Lower Danubian Plain is very similar in its soils, 
vegetation and general characters to the Lower Hungarian Plain, 
but the climate is drier and somewhat more extreme. 

O . The Caspian Depression. — The Caspian depression, with 
its vegetation of poor steppe and scrub, its vast reed-swamps 
and brme-filled hollows, Is at the same time the driest, hottest, 
and most desolate region in Europe. 

For authorities and hooks for further reading, see end of Chapter XXIII, 


It seems probable that after the Ice Age the first migrants 
into Europe were ancestors of the present: Mediterranean Race, 
long-skulled and dark ) that the Nordic Race evolved in the 
northern portion of the continent, becoming taller and fairer, 
and that the broad-skulled Alpine peoples made their way along 
the highlands and plateaus from Western Asia, advancing in 
two waves, the first, which was composed of the "Q-Kelts," 
reaching central and western Europe about the tenth century b.c., 
and the second, composed of the “P-Kelts," following them about 
five centuries later. 

Aftei this movement, the great Roman Empire was established 
m the Mediterranean region, stretching out as far as the Danube, 
the Rhine, and Britain, and so including within its dominion 
peoples of all three races. 

In the first few centuries of the Christian era there were 
three great movements of peoples : (i) The Slavs, who were of the 
Alpine Race, grew greatly in numbers and spread out widely over 
the east of Europe ; from these the bulk of the Russians of to-dav 
are descended. (2) The Germanic peoples, who were of the 
Nordic Race, migrated westwards and southwards, e.g. the 
Jutes, Angles and Saxons settled in Britain, the Franks established 
themselves m Gaul (France), the Vandals penetrated into Spain 
pd thence crossed into North Africa, and the Goths and Lombards 
invaded Italy. These migrations seem to have been caused by 
pressure upon the Germanic tribes from the east, due partly 
to the spread of the Slavs and partly to the third great racial 





movement. (3) The dreaded Iiuns, horsemen of Mongolian 
Race, pressed in from Asia across the steppe-lands, and in the 
fifth century almost overwhelmed Europe. It was to protect 
themselves from these Huns that the Veneti founded the city of 
Venice upon the islands of the Adriatic. 

These incursions were an important factor in the break-up 
of the Roman Empire. In a.d. 395 the Empire was divided 
into two portions ; that in the east long remained with its centre 
at Constantinople, but that in the west soon fell before the Goths. 
In the succeeding period a number of states were formed, differing 
in size and importance, and among these the greatest was that 
of Charlemagne which later, and after some modifications, became 
known as the “ Holy Roman Empire,” and from this the present 
German State has evolved. 

Meanwhile Arabs, led at first by Mahomet, established a 
great empire in south-western Asia and northern Africa ; thence, 
under the name Moors, they crossed where the fold-mountain 
system almost unites Africa with Spain, overran the Iberian 
peninsula and menaced Europe. They were beaten back at 
Tours in France in a.d. 732, 

Somewhat later Asiatic Avars and Magyars from the steppes 
penetrated into central Europe, the latter settling permanently 
in the steppes of Hungary and becoming largely Europeanized. 

At about the same time there was another movement of 
Northern peoples in the Scandinavian invasions of Britain, the 
Norman (Northman) invasion of the Frankish Empire (hence 
Normandy), and their incursion even into the Mediterranean 
regions. 

In the thirteenth century Turld tribes, known as Tatars ” 
or " Mongols,” overran nearly all Asia and eastern Europe, even 
until about a.d, 1500 dominating the Russian Slavs, while the 
Ottoman or Osmanli Turks after having established themselves 
in the plateau of Asia Minor, took Constantinople in a,d. 1.453 
and threatened a Mahometan conquest of Europe ; their advance, 
however, was checked by the Magyars, and the Turkish Empire 
was bounded by the river Save. 

Finally, the Asiatic and Mahometan dominance in Europe 
disappeared, owing to the gradual conquest and the expulsion of 


EUROPE — PEOPLES 


344 


REGIONAL GEOGRAPHY 


the Moors from Spain and to the growth of the Slavonic empire 
of Russia, which conquered and absorbed the Asiatic elements of 
the eastern part of the continent ; only in the Balkan peninsula 
is there how a Mahometan power, and the last three centuries 
have seen the Turkish territory in Europe reduced almost to 
extinction. 


FRANCE 

Natural Regions . 1 Western Marginal Lowlands: Part 
of North Sea Margin (B 2 ) ; Paris Basin (B 3 ) ; Western 
Peninsulas (B 4 ) ; Garonne Basin (B 5 ). Western Marginal 
Highlands: Northern Slopes of the Pyrenees (C 1 ). Central 
Uplands and Highlands : Central Plateau (K 1 ) ; Burgundy- 
Lorraine Region (K 2 ) ; western portion of the Rift Valley 
(K 4 ) > western portions of Jura Mountains (K 9 ) ; south- 
western portions of the Alps (K 1 ®). Mediterranean Regions: 
North-western margin of the Mediterranean Sea and the 
Lower Rhone valley (D 2 ) ; Corsica (D 1 ). 

Historical and Political Survey. — The people of the Paris 
and Garonne Basins are almost entirely of the Northern Race, 
but in the Western Peninsulas and in the Central Plateau the 
influence of the Alpine Race is apparent, and that of the Mediter- 
ranean Race in the south-east of the country. 

The Roman Conquest of Gaul led to the adoption of the Latin 
language from which French is derived. The Franks occupied 
the He de France, which is at the same time the centre of the 
Pans Basin and the nucleus from which modem France has 
growm Their king, Clovis, after having destroyed the Roman 
authority, chose as his capital an island on the Seine The 
island, now the lie de la Cite in the heart of Paris, made the 
river easily bndged at this point, and towards it several of the 
tributaries of the Seine converge. 

The successive rulers of Paris, notwithstanding occasional 

n map Sh ° wing the extent and boundaries of each country 
7 COm P a 1 re ^ wlth the Physical maps of relief and climate! 
“ essential characteristics of the country may be realized. 

-u aid this study, a list of the natural regions which axe comprised in the 
political area is placed at the head of the section dealing with each country 
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reverses, gradually gained power over the more outlying portions 
of modern France, and their capital city still forms a convenient 
seat of government, since it is well placed in the fertile and 
populous plain and is a centre of routes diverging to all parts. 
Thus to the north-west are Normandy and the English Channel 
reached by the Seine itself ; to the west is Brittany ; to the 
south-west the passage is easy to the Loire and thence to Anjou 
and Poitou and, through the Gate of Poitou, to Guienne and 
Gascony in the Garonne Basin; to the south-east, roads lead 
by the valleys of the Yonne and the Upper Seine to Burgundy 
and the Mediterranean provinces Languedoc and Provence ; 
to the east, reached by the Marne valley, are Champagne and 
Lorraine ; to the north-east the Oise leads to Picardy and Artois. 
These regions, the more important of the old provinces which 
were incorporated into the kingdom of France, remained as 
administrative divisions until the French Revolution, when the 
modern departments, now ninety in number, were organized. 

The Franco-German war of 1870 led to the loss of the province 
of Alsace and part of that of Lorraine, and the boundary was 
withdrawn from the Rhine, The defeat led also to the establish- 
ment of the present French Republic. The former boundary 
was restored by the Peace Treaty of 1919. 

The population of France is about 42,000,000 persons, i.e. 
much less than that of the British Isles, although the area is 
rather more than one and three-quarter times that of the British 
Isles. Paris has grown so greatly as a centre both of government 
and trade that its population, with the suburbs, numbers nearly 
3,000,000 ; thus it is one of the greatest cities of the world. 

Agriculture. — Half the total area of France is under cultiva- 
tion, and of the remaining half, one-third is grassland, and another 
third bears forests. Therefore a much greater proportion of 
the land produces crops than is the case in the British Isles, 
partly because the higher summer temperatures allow cultivation 
to be carried to a greater altitude in the uplands, and partly 
because of the thorough cultivation due to the system of " peasant 
proprietorship,” by which a considerable proportion of the land 
is owned by small landowners who work their own farms. 

The greatest area is devoted to wheat-growing, and in France 





there is eight times as much land under wheat as in the British 
Islands. In the production of this cereal France ranks fifth 
among the countries of the world, being surpassed by the United 
States, Russia, India and Canada, but these countries have of 
course, a far greater extent of available land. In all the northern 
part of France with the exception of the Western Peninsulas, there 
~ a F eat wheat-land, but the greatest production is in the 

Paris Basin, where the summer rainfall and temperature do not 
greatly differ from those in the wheat-growing districts of the east 
of England. Oats are another important crop of the Paris Basin. 

Ihe Western Peninsulas, with rather more rain and poorer 
soils, are comparable with the west of England. They are pastoral 
rather than corn-growing districts, and butter is largely made 
and exported even to London. The market gardens and orchards 
supply vegetables and fruit to Paris and the other towns of 
northern France, and also to England. 

The vine is the most valuable of the agricultural products, 
and France is the greatest wine-producing country in the world 
Here, as usual, the vine is grown in the river valleys, largely on 
slopes facing sunward. The chief regions are the valleys of the 
Uaronne and Dordogne, claret being obtained from the district 
north, of Bordeaux, a great collecting and exporting city* the 
vaHeys of the Allier and the Loire ; the region of the head-streams 
of the Seme system, where the wine takes its name from the 
pro^ Champagne ; the Saone valley, where the eastern slope 

2 .9* te d0r P^uces Burgundy ; the Rhone valley and 

the Mediterranean margins. J 

The sugar-beet is widely grown in the north-eastern half of 

and pSZ “f, IS ve 7 '“portant in the provinces of Artois 

Peninsulas y ' i C an , C h ? mp arc both g rowtl in the Western 
Peninsulas and flax also m the region extending behind the 

STnhtTL 6 m0 T ° f the Seine eastward t0 Holland. Oils 

vTt f r t , Seed 0f the flax and hem P. ® d a great 

obtained tm t L°nT “ the north - east ' Oil is also 

^tamed from the olive, winch is cultivated in the whole of the 

" th TuTb^vT 0 ” <D2) - The $iIkWOrm " reared “ leaved 

The d, : t ^ ?!t g T n m m ° St parts of the Rhone valley. 

The district of the Riviera, where the terraced slopes of the 
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Alps oveilook the Mediterranean Sea, produces oranges and 
othei fruits, fl lie centre of the coastal strip is Nice, the largest 
of a number of pleasure resorts renowned alike for their beauty 
and their warm winter climate. 

Mining and Manufactures. — The mineral wealth of France 
is much less than that of Britain, and in consequence manu- 
factures do not occupy so large a place in the life of the country. 

The laigest coalfield is in the north-east ; it is the western 
end of the Belgian coalfield and extends south of Lille. This 
is the largest of a group of manufacturing towns ; it makes linen, 
with the flax grown in the neighbourhood, woollen goods and 
cotton goods. Roubaix, close to Lille, and Rheims, situated 
among the sheep pastures of the chalk downs, manufacture much 
wool. Cotton goods are more largely made at Rouen, a port well 
placed on the Seine for obtaining American cotton. 

Smaller coalfields are distributed on and around the Central 
Plateau, notably near St. Etienne, where silk ribbons and iron 
goods are manufactured. The coal from this field is taken to 
Lyon, the third city of France, and the most famous silk-weaving 
centre in Europe. It is also a great trade and traffic centre. 

France has very large resources of iron ore in Lorraine, and at 
Nancy, on a tributary of the Moselle, and other centres a consider- 
able iron and steel industry has developed. 

A cotton industry has grown up on both sides of the Vosges 
using water-power as well as coal ; Mulhouse, in the Rhine valley, 
is a large centre of cotton manufacturing. 

Water-power at Lyon from the Rhone, and near St. Etienne 
from the Loire, is also used to supplement coal ; while in the 
French Alps there are many hydro-electric installations for various 
industries. Here a new industrial region has arisen, e.g. near 
Grenoble there are large glove, steel and chemical works. 

Paris, away from the supplies both of coal and of raw materials, 
but a favourite city for well-to-do people, makes articles of little 
bulk but considerable value such as gloves, millinery and jewellery. 
Communications and Commerce. — The lowlands of the north 
of France have routes radiating in all directions from Paris. 
These reach the northern coasts at several points; Dunkirk; 
Calais, Boulogne and Dieppe are “ferry towns ” with cross- 
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Channel trade; Le Havre and Rouen share the trade of the 
Seine estuary ; Cherbourg is a calling place of American liners 
and the cross-Channel boats from Southampton ; Nantes and 
St. Nazaire are the ports of the Loire valley. 

The routes of Southern France lie around the Central Plateau. 
The chief of these is that served by the Paris, Lyon, and Mediter- 
ranean (P.-L.-M.) Railway, which runs up the Yonne valley and 
over the Cote d’Or to Dijon. From Dijon a route branches 
eastward to Germany through the Burgundian Gate, which is 
defended by the fortress of Belfort. The P.-L.-M. Railway 
proceeds from Dijon southwards along the Saone valley to Lyon, 
where it is joined by a route from the Upper Rhone valley and 
Switzerland. From Macon, north of Lyon, a route branches 
south-eastward to Italy through the Mont Cenis tunnel. Thus 
the Lower Rhone valley is one of the most important trade 
routes in the world, connecting as it does the great countries 
of north-western Europe with the Mediterranean region and 
beyond it the Eastern world. Hence arises the importance of 
Lyon at its northern end. Marseille, the second city of France, 
is not at the mouth of the Rhone, but at the eastern extremity 
of its delta, where its harbour is clear of the river-silt swept 
westward by the currents of the Mediterranean Sea. In addition 
to its great trade, Marseille has the industries of oil-refining and 
soap-making, aided by the neighbouring cultivation of the olive. 
South-east of Marseille is the well-sheltered harbour of Toulon, 
the great Mediterranean naval station corresponding to Brest on 
the Atlantic coast and Cherbourg on the English Channel. 

In the restored provinces of Eastern France, Metz is at the 
crossing point of routes from south to north along the Moselle 
valley, and from west to east through Lorraine, Strasbourg, 
on the 111, near its confluence with the Rhine, has a similar 
position in Alsace. Both have many manufactures. 

West of the Central Plateau, the great route is from Paris 
south-westward, meeting the Loire at Orleans, following its 
course to Tours and then passing southward through the Gate 
of Poitou to Bordeaux. The road to Spain proceeds by way 
of the Landes and skirts the western end of the Pyrenees. 

From Bordeaux the route to the Mediterranean region runs 
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up the Garonne valley as far as the turn of the river at Toulouse, 
whence the Gate of Carcassonne permits a passage between the 
Pyrenees ^ and the Cevennes. 

The rivers are largely used for inland navigation ; their useful- 
ness is increased by a number of canals connecting them with 
one another and with those of the neighbouring countries. Thus 
the Oise is connected with the Meuse, the Sambre, and the Schelde ; 
farther south there is the Marne and Rhine Canal passing through 
Nancy and through the Pass of Saverne ; from the Saone valley 
several canals radiate, notably the Burgundy Canal to the Yonne, 
the Canal du Centre to the Loire, and the Rhone and Rhine 
Canal through the Burgundian Gate ; the Garonne and Rhone are 
joined by the Canal du Midi by way of Toulouse and Carcassonne. 

The foreign commerce of France is carried on through the 
northern ports mentioned above, the Seine valley being the chief 
route to the Atlantic region ; through Marseille, which trades 
with southern Europe and the Orient ; and Bordeaux, towards 
which the traffic routes of the south-west converge. 

France is exceptional among the countries of Europe in not 
importing any great amount of food ; coal and petroleum are 
imported, and raw materials such as cotton, wool, and silk. 
Exports, in addition to wine, consist mainly of textiles ; of 
these cotton and silk goods take the first place, woollen goods 
being of less importance. Chemicals and steel goods form a 
large item in recent years. 

BELGIUM 

Natural Regions. — Western Marginal Lowlands : The 
western comer of the North Sea Margin (B 2 ). Central 
Uplands : The western corner of the Rhine Massif (K 3 ). 

Historical and Political Survey —A line passing just south of 
Bmssels across Belgium from east to west divides both the area 
and population into two approximately equal portions ; in the 
northern portion are the Flemings of the Northern Race, whose 
Flemish language is very similar to Dutch ; in the southern 
portion are the Walloons of the Alpine Race, speaking French. 
The whole of the country is Roman Catholic, and in this is in 
sharp contrast with Protestant Holland. 

After a chequered history, in the last stage of which the 
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country was a portion of Napoleon’s Empire, Belgium was joined 
to Holland for a short time, but the religious differences led to 
the establishment of a separate Kingdom of Belgium in 1830. 
j Its position between France and Germany has led to its being 

a frequent battle-ground of greater states, Waterloo being for 
nearly a century the last of a long series of battles. Belgium, like 
Switzerland, had its independence and neutrality guaranteed by 
the greater powers of the Continent, but was invaded by Germany 
j\b in 1914, and occupied for four years. The capital is Brussels, 
on an unnavigable tributary of the Schelde, with which, however, 
it is connected by one of the numerous canals of North Belgium. 

The area of Belgium is very small, one-tenth that of the British 
- Isles, but its resources are great and the population is therefore 

. considerable, being about 8| millions. Consequently the density 

j of population is greater than that of any other country of Europe. 

Agriculture. — The Kingdom may be divided into three parts : 
(i) In the north-west and immediately behind the dune-coast is 
a damp, dairy - farming area which would be swamped at 
high tide were it not for embankments and artificial drainage. 
' (2) Between this belt and the Sambre-Meuse valley is a lowland, 

generally fertile except for the sandy and largely heathered- 

■ covered district of the Campine in the north-east. Beneath 

• . the Campine, however, a “ concealed ” coalfield is now being 

| worked. 

The greater part of the lowland region is a continuation of 
the north-eastern portion of the plain of France, and hence raises 

■ the crops mentioned in connexion with that district, namely, 
wheat, flax and the sugar-beet ; but in Belgium a greater acreage 
is , given to rye and to oats than to wheat. This predominance 
of these two hardier grains is a characteristic of the agriculture of 
all northern Europe, except France, and becomes more marked 
as one goes eastward. 

(3) South of the Sambre-Meuse valley are the uplands, forming 
part of the Rhine Massif, which in the south-eastern comer of 
Belgium and in the small independent state of Luxemburg rise 
into the Ardennes, still wooded to a considerable extent ; this 
region is not, however, important agriculturally save in the deeply- 
cut valleys of the Meuse and its tributaries. 
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Mining and Manufactures. — The production of coal is very 
great in relation to the size of Belgium. It is found on the borders 
of the uplands along a belt a little to the north of Mons, Namur 
and Liege, and under the Campine. The situation of these last 
two towns at the junction of routes is also significant : Namur 
being where the Meuse emerges from the uplands and bends 
eastward after receiving the waters of the Sambre, and Liege 
where it bends northwards after receiving tributaries from the 
south and east. Iron ore is found in the same belt as the coal 
and also south of the Ardennes, being brought from Luxemburg 
to Liege, which has a considerable industry in the making of iron 
and steel goods, besides chemicals. Woollens and other textiles 
and glass are also manufactured in this mineral region. More 
important, however, is the making of linen and cotton goods in 
the neighbourhood of the Schelde and the Lys, with its chief 
development at Ghent, where the two rivers meet. 

Commerce.— The short, unbroken and sand-blocked coast 
of Belgium is unfavourable for trade, and the only large port 
is Antwerp, situated on the estuary of the Schelde, where it turns 
northward to enter the sea in Dutch territory. Ostend is merely 
a packet station. Thus Antwerp carries on most of the foreign 
trade of the country, and has in addition manufacturing industries 
of sugar and lace. Access to both Ghent and Antwerp has been 
greatly improved by the construction of artificial waterways 
connecting them with the Seine in the south-west, the sea to the 
north-west, the mineral region of Belgium in the south-east and 
the Rhine in the east. Iron goods and textiles are the leading 
exports, while wheat and raw materials for manufacture are 
imported. 

HOLLAND 

Natural Region . — Western Marginal Lowlands: The 
central portion of the North Sea Margin (B 2 ). 

Historical and Political Survey. — The people of Holland belong 
to the Nordic Race ; their language is Dutch, and in religion 
the greater part of the nation is Protestant. 

Their history has been marked by love of liberty, both religious 
and political, shown most notably in the Eighty Years’ War 
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against Spanish oppression, and paralleled by the constant 
struggle against the sea for dominion of the land. 

The government is, like that of the British Isles, a limited 
monarchy; it has its seat in the comparatively small city 
The Hague. The country is slightly larger than Belgium, and 
the population is rather greater, being nearly 9 millions. 

Agriculture.— Since a quarter of the land is below sea-level, 
the Dutch have had to build dykes and otherwise to protect the 
coast from encroachment both by the sea and the wind-blown 
sand, and to drain the areas thus gained by pumping the water 
into canals which run along embankments and serve also as 
means of communication. A large portion of the Zuider Zee is 
now reclaimed for farming, a dyke built across its entrance 
having shut out the sea. 

Farther south much of the land has had to be similarly dealt 
with, as it is below the level of the courses of the Rhine and Maas. 
These reclaimed areas, termed polders, form valuable pasture 
lands for cattle, so giving rise to the making of butter and 
cheese. The cultivation of bulbs is a characteristic industry, 
largely centred around Haarlem. The growing of vegetables 
is widely spread, and is peculiarly important in the tract of land 
between the river Waal and the lower Rhine. 

The higher lands include part of the poor Campine area in 
the south-east, and in the north-east also there are relatively 
barren stretches of moorland, but the remaining portions of these 
higher lands are extremely fertile, the products being almost 
exactly comparable to those of Belgium save that wheat is grown 
to a less extent. 

Manufacture. — Holland has recently supplied her own needs 
of coal from a field in the extreme south ; apart from this, its 
lack of minerals has caused it to take a lower place among the 
nations in regard to manufacture than before coal and iron 
M r became the chief basis of industry. Textiles are the chief pro- 

ductions, and in connexion with these Utrecht may be mentioned, 
while Delft has long been noted for the making of fine pottery. 
Communications and Commerce. — The position of Holland at 


The mouths of the Rhine and Maas has led to a very considerable 
transit trade, and also to the growth of trade at Rotterdam, 





Although this port is on the largest of the mouths of the Rhine, 
artificial waterways have had to be constructed for large ships. 
The largest city is Amsterdam at the south-western extremity 
of the Zuider Zee. Access by way of this sea proved inadequate 
for modern needs, and hence the North Holland Canal was made 
from the entrance to the Zuider Zee, and still later the more 
direct North Sea Canal was cut across the base of the North 
Holland peninsula. 

Facilities for trade and for fishing led both to maritime 
power, which was very considerable in the seventeenth century, 
and to colonial acquisitions, now represented by Java and other 
East Indian islands and by Dutch Guiana and smaller West 
Indian possessions. Colonial produce is the chief export, followed 
by butter and cheese. Manufactured goods, wheat and oil are 
large-scale imports; h 
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Natural Regions. — W estern Marginal Lowlands: The 
eastern portion of the North Sea Margin (B 2 ). The Baltic 
Hh. Lowlands : The western portion of the South Baltic Plains 
(H 3 ). Central Uplands and Highlands: The greater part of the 
Rhine Massif (K 3 ) ; the northern and eastern portion of the 
Rift Valley of the Rhine with its borders (K>); the Uplands 
of the Main and Neckar Basin (K 6 ) ; the Uplands of the 
Weser Basin and Thuringia (E«) ; the Bohemian Plateau (K 7 ) ; 
the north-eastern portion of the Alpine Fox-eland (K 8 ) ; the 
north-eastern part of the Alps (K 10 ) ; the Vienna Basin (K 11 ); 
the north-western part of the Carpathian Highlands (K 13 ), 
Historical and Political Survey. — The Northern Plains and 
Southern Upland regions of the German Republic are peopled by 
representatives of the Northern and Alpine Races respectively, 
but no sharp line of demarcation can be drawn. The great mass 
of the people speak German, now that the Poles in the extreme 
east have in the main been incorporated into restored Poland. 
North-east of a line drawn from the Fichtei Gebirge to the mouth 
of the Ems, the people are mainly Protestant, while those of the 
south of the Republic are largely Roman Catholic. Of the 
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whole population about two-thirds are Protestants, and about 
| one-third are Roman Catholics. 

;/ During the Middle Ages and until the time of Napoleon there 

was a German Empire comprising most of Central Europe, but 
very loosely held together, the many states composing it having 
very little in common. This was broken up by Napoleon, and 
after his fall in 1815 another loose confederation was formed, 
with Prussia and Austria as rivals for its leadership. This 
rivalry led to the war of 1866, when Austria was defeated by 
Prussia and left the union. In 1870 the Germans, under the 
avowed leadership of Prussia, defeated the French, and in conse- 
quence a united German Reich (i.e. Realm) was formed with the 
King of Prussia as the German Emperor. It then consisted 
of twenty-six states, and of these the kingdom of Prussia was by 
far the greatest, including two-thirds of the whole area and nearly 
two-thirds of the population. Berlin, the capital of Prussia, 
became the capital of the German Empire, and in this respect 
its development was similar to that of Paris. Like Paris, it 
is the centre of routes radiating to every part of the great northern 
plain, and “Greater Berlin,” i.e. Berlin and its suburbs, has a 
population of over 4,000,000 people, being thus the largest 
city in the continent of Europe. 

After the war of 1914-18, Germany became a republic. Its 
1 territory was considerably reduced, for it lost to France the 

Alsace-Lorraine area, to Denmark a strip of land across the 
Peninsula of Jutland which had previously been taken by Prussia, 
to Poland a part of Upper Silesia inhabited mainly by Poles and 
in the north-east a larger area including the “ Polish Corridor ” 
which detached East Prussia from the rest of Germany. With 
these areas, considerable populations were lost, and also natural 
resources especially the iron ores of Lorraine, and in Upper 
Silesia a large part of the coalfield and of the mines which yield 
|j iron> zinc and lead. 

Also in 1918, Germany’s ally, the Dual Monarchy of Austria 
and Hungary, collapsed. Large parts of its territory in which 
had lived subject-peoples were incorporated into the new States 
of Czechoslovakia, Poland and Yugoslavia, while another large 
; - area went to Rumania, and smaller ones to Italy. Austria and 
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Hungary were left as separateYsmall States ; German-speaking 
Austria had an area of about 32,000 sq. miles, and a population 
of over six millions. : ; 

In 1933 a new form of government was adopted in Germany 
and the Third Reich was constituted. A movement was begun 
with the aim of uniting as far as possible the German-speaking 
peoples in one realm, and in 1938 first all Austria was absorbed 
into the German Reich, and then the German-speaking parts of 
Bohemia and Moravia in Czechoslovakia. In March, 1939, most of 
the remaining part of Czechoslovakia was occupied by German 
troops, although only a very small proportion of the inhabitants 
were German-speaking people, about seven millions being Czechs 
living in Bohemia and Moravia, and about two millions being 
Slovaks inhabiting the north-western Carpathian region. 

The Czechs and Slovaks, like the Poles, belong to the Western 
Slavs, as distinct from the Eastern Slavs or Russians, and the 
Southern Slavs or Yugoslavs. The Czechs for centuries had an 
independent Kingdom of Bohemia until this passed into the 
possession of Austria ; the Slovaks were under the Magyar rulers ' 
of Hungary almost throughout their history. As the Czechs and 
Slovaks were originally closely akin, their languages still resemble 
one another. - Y / ' 

The Czech area was made the German "Protectorate of 
Bohemia and Moravia,” ruled by a Governor, appointed by the 
Head of the German State ; it became a part of the Customs 
Union of Germany, and its resources were organized as part of 
tho c e of the Reich. Slovakia was made a State under the 
"protection” of Germany, which took powers to occupy part 
of the land with its troops; the economic resources became 
practically, if not legally, at the disposal of the Reich. 

The addition of the Czech and Slovak lands were of considerable 
assistance towards the German policy of self-sufficiency, i.e., 
making the Reich an economic unit which should be as far as 
possible independent of foreign imports, especially in time of war. 

The German Reich is now by far the greatest and most 
populous of the States of “Peninsular Europe,” i.e. excluding 
Russia ; with the Czech and Slovak lands, its area is about 
260,000 square miles, and it has a population of about 90 
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millions. Comparing Germany with France, it is seen that the 
former has an area about 25 per cent, larger than the latter, but 
its population is more than twice as great. It is a country 
of large cities, for it has more than twenty with over 250,000 
people, in contrast with four such cities in France. 

The extent of Germany should be noted in connexion with its 
position, for it stretches southward from the North and Baltic 
Seas almost to the head of the Adriatic ; thus it occupies the 
greater part of Central Europe, and almost separates the western 
from the eastern part of the Continent. 

Forestry and Agriculture.— -Nearly one-half of the surface is 
cultivated, one-quarter is covered with woods and forest, and of 
the remaining quarter two-thirds is pasture land. Since the 
forests are carefully managed and yield valuable timber there 
is only a small proportion of the land which can be called 
unproductive, and although Germany is a very important 
manufacturing and trading country, yet a third of the people 
obtain their living by forestry and agriculture. 

The lands behind the North Sea coasts are largely treeless, 
the natural vegetation being of the moor and heath type, but 
behind the Baltic coasts the beech is very common and farther 
inland the woods are often of pine and birch, with oaks in some 
parts. The uplands bear the silver fir in the south-west (hence the 
name Black Forest Mountains), and farther to the east the 
spruce fir and pine from which the Fichtel Gebirge are named. 
These forests yield timber which is sawn by the water-power of 
the mountain streams and sent to many parts ; they also give 
rise to local industries such as the clock and toy-making by the 
peasants of the Black Forest, and the burning of charcoal for 
fuel for the textile factories of Silesia. 

In the Alps there is a succession of vegetation according to 
altitude : while in the valleys there is a little cultivation and the 
lower slopes have been cleared of trees to a considerable extent 
for pasture, there are some deciduous woods at moderate eleva- 
tions and above them are the more extensive coniferous forests. 
Still higher are the areas which are covered with snow for much 
of the year, but have a low yet rich growth of herbaceous plants, 
forming " Alpine ” pastures used as summer grazing for cattle. 
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sheep and goats. The central uplands of- Germany, such as the 
Black Forest, also have somewhat similar summer grazing. 

In Slovakia, the North-western Carpathians are largely 
clothed with beech on the lower slopes and firs on the higher 
parts, while alpine pastures are rare; sheep and cattle are 
mainly kept in the valleys and high basins of the larger rivers. 

Of the crops, rye occupies the greatest area ; “ black ” 

bread made from rye is still eaten in Germany. Wheat is grown 
to a considerably less extent, and assumes greatest importance 
in the south-west, mainly on the uplands around the Rift Valley 
of the Rhine. It must be remembered that because of the latitude, 
these uplands, which are rarely over 1,500 feet high, have a rather 
higher temperature in summer than the northern plains ; indeed 
cultivation can be carried on to a height of about 3,000 feet. 
Oats and barley are also extensively grown. 

In most parts of the country potato cultivation is important. 
Germany has a larger proportion of its area devoted to this 
purpose than any other country — three times the proportion in 
Ireland. The potato crop is used not only for food but for making 
brand y and other spirits ; this is also one of the purposes for 
which the sugar-beet is cultivated, mainly in the centre and 
north-east of the country. 

The very warm parts of the south-west yield (besides cereals) 
tobacco and hops, the latter being used in the important brewing 
industry of Munich. More valuable than these crops is the vine 
grown on the sunny slopes of the valleys of the Rhine and its 
tributaries, especially the Neckar, Main, and Mosel. Similar 
products are obtained from the fertile valleys of the Elbe and 
its tributary the Eger in the north of the Bohemian plateau. 

The pastures once provided food for many sheep, and Saxony 
and Silesian wool were famous, but the number of sheep is now 
only one-third what it was thirty years ago. On the other hand, 
pig-keeping has increased at the same rate as sheep-rearing has 
diminished. Of still greater importance are the cattle of which 
the number has also increased, so that dairy produce is now 
obtained in all parts of the country. 

Mining and Manufactures. — The production of coal in 
Germany is exceeded only by that in the United States and 


i 

f 
,1 

■i 

V -1 

: m a 

fill 

. S >1 

■rmmm 


G-FFGfkYvkkY W i; M 
1 






358 REGIONAL GEOGRAPHY 

Great Britain. Since the loss of part of the Upper Silesian 
coalfield, the reserves of lignite or brown coal have been greatly 
developed and are now increased by the addition of those in 
Bohemia ; if this production is added to that of the better coal 
the total of Germany is greater than that of Great Britain. 
Peat is also used as fuel. 

These sources of heat are in part utilised for the production 
of electricity, and for the same purpose is employed water-power, 
especially from the Alps. The current is fed into an electric 
“ grid-system,” which distributes power to all parts of the country 
for domestic, public and industrial uses. 

‘The sources of power are an important factor in the growth 
of great manufactures which are aided also by very considerable 
deposits of iron and other minerals. 

The largest deposits of iron ore are at Eisenerz, in the Austrian 
Alps, between the rivers Enns and Mur. Since the loss of the 
Lorraine mines, Germany has to import a large proportion of 
its iron ore, and in this connexion the Swedish supply is important. 

Most of the coal is obtained from the border land between the 
northern plain and the central uplands, the chief exceptions to 
this rule being the coalfield in the basin of the Saar on the south- 
western border of the Rhine Massif, and two coal basins west 
of Prague in Northern Bohemia. The chief of the coalfields 
is that in the valley of the Ruhr ; here is the mining centre of 
Dortmund, and farther down the valley is the great group of 
industrial towns, including Essen, Bochum, and Gelsenkirchen, 
where chemicals and all manner of iron and steel goods, including 
armaments and structural steel for bridges and buildings, are 
made. Where the Ruhr enters the Rhine is the river-port 
Duisberg. 

Immediately to the south of this lowland industrial area, 
the uplands are cut by the Wupper and near its junction with the 
Rhine are the steel manufacturing towns of Solingen and 
Remscheid. Farther up the Wupper is a long group of settle- 
ments including Barmen and Elberfeld and now known collectively 
as Wuppertal ; here textiles and chemicals are manufactured. 
West of the Rhine between the Ruhr and Cologne are other 
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industrial towns, prominent among which is Krefeld, the largest 
silk- and rayon-manufacturing centre of Germany. 

South-west of the Cologne area, on the edge of the Ardennes 
Upland, is the small coalfield of Aachen (Aix-Ia-Chapelle). 

In the uplands of Saxony near Chemnitz, are several coalfields 
which have now only a small production ; in this district are 
important textile and metal industries, carried on in recent 
years largely by fuel and power brought from a distance. To the 
north, in the " lowland triangle ” of Saxony, is the large city of 
Leipzig/ famous especially for printing and publishing business. 

In Bohemia, under the edge of the Erz Gebirge, is the valley 
of the Eger where lignite deposits have aided the growth of 
manufactures of porcelain, chemicals and other goods. A little 
to the south, the coalfields near Prague (Praha) and Plzen (Pilsen), 
with iron and other raw materials in the same neighbourhood, 
are the basis of various industries in these and other towns 
of this part of the Czech lands; in Moravia textiles are an 
important product of the factories of Brno (Brlinn) and other 
, centres. ■ \ ^ \ 3/ ^ d Cv • ' 

The other valuable coalfields are in Silesia : one among the 
Sudetes near Breslau, the other at the south-eastern extremity 
of Silesia, where Hindenburg, Beuthen and Gleiwitz are the 
chief towns. 

The Harz Mountains, which form the highest portion of the 
Weser Uplands, are the centre of a very varied mining industry, 
for in this region there are lignite, some iron ore and other 
minerals, in addition to great quantities of potash salts and rock 
salt not far distant. On account of this mineral wealth there 
are a number of chemical works at Stassfurt, and the products 
of the salts are used in the manufacture of textiles and in many 
other industries both of Germany and of other countries. The salt 
deposits near Salzburg, on the margin of the Austrian Alps, are 
of importance. 

Communications and Commerce. — -The Rhine Valley provides 
the greatest trade route of Germany, both on account of the 
resources and population in its immediate vicinity and as affording 
a route from northern to southern Europe. The river itself 
has the advantage of a more uniform flow of water than the less 
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complex rivers of the north German plain (see p. 328). It has, 
moreover, been artificially improved so that sea-going steamers 
land their goods at Cologne, a river-port having the further 
advantage of being on the railway route which there crosses 
the river in skirting the north-western edge of the Rhine Massif, 

Farther up the river is Coblenz, at the confluence of the Mosel 
and Rhine. In this, part of the course the narrow valley has 
railways close to the river on both banks. At the northern 
extremity of the Rift Valley is Mainz, where the Rhine receives 
the Main, and higher up the river is Mannheim at its confluence 
with the Neckar. Mannheim is a great river-port, for above it 
the depth of the river is less and its current swifter, so that only 
the smaller boats and barges can ascend to Strasbourg. This 
French town is the head of the important navigation of the Rhine 
system, although some distance up the tributary the 111, for it j 

is at Strasbourg that the canals from the Marne and Rhone enter - 

the Rhine system. Recent improvements in navigation have ' 

led to an extension of the Rhine traffic to Basel, though even | 

yet the traffic is relatively small beyond Strasbourg. | 

From Mainz the great routes from the north lead either 
southward through the Rift Valley or eastward up the Main. 
Navigation of large vessels is continued up the Main as far as 
the great commercial and industrial centre of Frankfurt~on~Main ; 
traffic by water continues far up that river, and thence southward 
by the new Rhine-Main-Danube canal which follows the course 
of the old Ludwig's canal to the Danube which it joins near 
Regensburg (Ratisbon). Thus the Rhine-Main-Danube canal 
links the two most important natural waterways of Europe. Where 
this canal leaves the Main system Nuremburg is situated, but the 
importance of this city is due rather to road and rail traffic, 
for the route just mentioned has been for centuries one of the 
chief ways from the north-west to Vienna and the cast. This 
is the present route of the Ostend- Vienna express, that of the j 
Orient Express goes from Paris by the Marne Canal route to 
Strasbourg, and thence by Stuttgart and Munich to the Danube. j 

Vienna is not only on the route from north-western to south- I 
eastern Europe and beyond; it is where routes from southern 
Europe and the Adriatic, having crossed or skirted the Alpine 
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barrier, cross the Danube to north-eastern Europe. It became 
one of the chief cities of the world when it was the capital of the 
Austrian Empire, and although it has now lost much of its 
political significance it still has a population of over if millions. 

After the German occupation of the Czech and Slovak lands, 
the Morava river and the traffic associated with it, together 
with the river-port of Bratislava just below the junction of the 
Morava with the Danube, became part of the German economic 
system. Thus the Danube has assumed greater importance to 
German trade, and this trade, moreover, has been increasingly 
fostered with the countries which are situated to the south-east. 
A further link in the chain of German water-communications 
will be forged by the construction of a canal connecting the 
Oder in Upper Silesia through Moravia to the River Morava 
and the Danube. 

Of the German traffic-ways in the Alpine region, one of great 
importance is that which leads southwards from Munich to 
Innsbruck in the valley of the Inn, thence to the Brenner Pass, 
and so to the Adige valley and Northern Italy, d 

Of the rivers of the northern plains the Ems is connected 
with the Rhine district by a canal from the Ruhr coalfield at 
Dortmund, and the Mittelland canal links this system with 
that of the Weser, passing through Hanover and near Brunswick 
and continues eastward to join the Elbe near Magdeburg. Most 
of the traffic of the Weser region passes through Bremen, which is 
situated just above the estuary of the river. 

The Elbe system has a much greater significance ; it is easily 
navigable from Prague on the tributary the Moldau (Vltava) 
in Bohemia, and on the Elbe itself are Dresden and Magdeburg, 
the latter situated at the sharp turn to the north-east. . At the 
head of the estuary is Hamburg (with Altona), the greatest port 
of Germany and indeed of the whole of continental Europe ; thence 
a canal passes to Liibeck, giving immediate access to the 
Baltic Sea. 

The Upper Oder runs parallel to the Upper Elbe and is 
navigable for all the German part of its course. Breslau occupies 
on the Oder a position similar to that of Dresden on the Elbe, 
and Frankfurt is near the turn of the Oder, wthere the Friedrich 
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Wilhelm Canal joins the Oder to the Spree on which Berlin 
stands. The Spree joins the Havel, and the Havel runs into the 
Elbe, so that there is an unbroken waterway almost in a straight 
line from Upper Silesia through Breslau, Berlin and Hamburg 
to the North Sea. Traffic from the Oder Basin to the Baltic 
would proceed down the river to Stettin at the head of its estuary, 
and to this port water traffic might also go from Berlin by passing 
northward up the Havel and by the Finow Canal across the low 
water-parting to the lower Oder. The Vistula turns sharply to 
the north-east at Bromberg, and as the Netze rises near this point, 
the Bromberg Canal joins the Vistula to the Netze so that traffic 
may go westward by way of the Netze, Warthe and Oder and 
so to central Germany and the North Sea. At the mouth of the 
Vistula is Danzig, on the Gulf of Danzig, and at the north- 
eastern extremity of the same gulf is Konigsberg. 

The freezing, of the Baltic ports in winter gives a great 
advantage to Hamburg/ which is always ice-free, and can gather 
the traffic by river, canal, road and railroad from the whole of the 
centre and east. The time during which the Baltic ports are closed 
by ice is less in the west than in the east, so that Stettin is more 
favoured than Danzig, and Konigsberg used to act as a port for 
Russia when Riga and Leningrad were ice-bound. 

The great railway routes from western Europe to northern 
Germany and to all parts of Russia enter the central part of the 
northern plain by the Westphalian Gate, pass through Hanover 
to Berlin, and there diverge to the north-east by Konigsberg 
to Leningrad, to the east by Warsaw to Moscow, and to the 
south-east by Breslau to Odessa. 

The foreign commerce of the German Reich somewhat 
resembles that of the United Kingdom, for in the imports manu- 
factures have but a small place, and food supplies and raw 
materials are far more important. Germany, however, is not 
so dependent as Britain upon foreign sources for its food, the 
Chief articles needed being wheat and coffee ; its import of raw 
materials is relatively greater, and of these iron ore, cotton, wool 
and mineral oil are the chief commodities. The bulk of the 
outward trade, with the exception of coal, is in manufactured 
goods, iron and steel goods and machinery ranking first, followed 
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by dyes and chemicals, and these again by glass ware, paper 
and textiles. 


The Outbreak of War, 1939 . — When Germany occupied 
Czecho-Slovakia in March, 1939, two facts became apparent: 
(1) that the policy of the German Government was to incorporate 
into the Reich not only the areas inhabited by German-speaking 
peoples, but also other territory which might be desired because 
of its economic or strategic value, and (2) that the undertakings 
of the German Government might be dishonoured if it seemed 
to be to their advantage. 

Shortly afterwards, negotiations took place between Germany 
and Poland regarding Danzig and the “ Polish Corridor." 
Danzig was a Free City legally under the protection of the 
League of Nations, but inhabited mostly by Germans, and in 
practice controlled by the German Government ; also, to ensure 
that Poland should be able to import and export its goods 
through Danzig, which is at the mouth of the Vistula — the 
artery of the river-borne trade of Poland, the Free City was 
included in the customs area of that State. The “Polish 
Corridor,” which separated East Prussia from the rest of the 
Reich, had been part of Poland until taken by Germany at the 
end of the 18th century and had been returned to Poland after 
the war of 1914-1918; it is inhabited by a Polish majority and 
gives Poland an outlet to the Baltic Sea. 

In April, 1939, Germany demanded Danzig and a narrow 
strip of territory across the Corridor. This was refused, as it 
would exclude Poland from direct communication with the 
sea, and it was feared that Poland’s economic and political 
independence would be jeopardised. Germany then denounced 
the pact of non-aggression she had made with Poland. Britain 
and France consequently promised to aid Poland should her 
vital interests be attacked. In the following months the 
German Government made preparations for an attack, and after 
insisting upon the immediate acceptance of demands never clearly 
specified, invaded Poland on September 1st, 1939. Britain and 
France, seeing in these actions a repetition of the previous 
dominance of other States by Germany, carried out their under- 
taking to Poland, and declared a state of war with the Reich oh 
September 3rd, 1939. 
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SWITZERLAND 

Natural Regions . — Central Uplands and Highlands : The 
eastern portions of the Jura Mountains (K 9 ) ; the south- 
western part of the Alpine Foreland (K 8 ) ; the northern 
part of the central Alps (K 10 ). 

Historical and Political Survey .—As the position of Switzer- 
land would suggest, its people are largely of the Alpine Race, 
but there has been a considerable intrusion of the Northern Race. 
In the north the people speak German, a legacy of the over- 
running of the country by a Germanic tribe after the fall of the 
Roman dominion, but French is spoken in the south-west and 
Italian in the south-east. Three-quarters of the people speak 
German, and of the remainder three-quarters speak French * 
hence Italian is spoken only by a small proportion of the popula- 
tion. In the higher valleys of the Vorder Rhein and the Hinter 
Rhein, Romansch, a distinct language derived from Latin, is 
still preserved. About three-fifths of the Swiss are Protestants, 
the remaining two-fifths being Roman Catholics. 

At one time this region formed part of the ancient Roman 
Empire, and in the thirteenth and fourteenth centuries struggled 
against Austrian government. The commencement of the present 
system was the union of three Cantons, i.e. small states, which 
lay around Lake Lucerne. This was in 1291, and since then the 
Cantons have increased till they now number twenty-five. 
The mountain barriers have helped the Swiss to preserve their 
independence, and helped also to retain the individuality of the 
Cantons, which have their own government for local matters, 
combining for common purposes into the “Swiss Confederation/’ 
at the head of which is an annually elected President ; the capital, 
Bern, is a convenient centre of the Confederation, and lies on the 
Loetschberg Tunnel route to the Simplon Pass. The area is 
about half that of Scotland ; the population about 4,000,000. 

The beauty and grandeur of the Alpine mountains, glaciers 
and lakes attract many visitors, especially in the summer. These 
give rise to the “ tourist industry” which is of considerable 
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value to Switzerland, and Lucerne is one of the towns which 
have gained importance as tourist centres. 

Agriculture. — A country formed so largely of high mountain 
masses necessarily has a large amount of unproductive land; 
in Switzerland it amounts to nearly one-quarter of the whole 
area. Grassland and rough pasture together cover nearly one- 
half of the country, for the high altitude and the heavy summer 
rainfall are both unfavourable to crops. All parts of the Alpine 
Foreland have pasture lands, and in addition the higher “ alps ” 
are utilized in summer, the animals being taken in winter to the 
lower valleys. Cattle are many times as numerous as sheep, but 
goats also are reared, especially on the more mountainous parts. 
In consequence, the making of cheese and of condensed milk 
and milk chocolate are important industries. 

Very little of the land bears fruit trees or crops ; these are 
distributed over the Alpine Foreland and the warmer valleys. 
The soil of the Foreland is rich only where the Alpine rivers 
have deposited alluvium, but cultivation is widespread, for the 
elevation ranges from 1,000 feet in the Rhine valley below the 
confluence of the Aar, to 3,000 feet at the base of the Alps and 
the Jura, and so the summer temperatures are approximately 
equal to those of the plains of France. Wheat, rye and oats 
are the chief cereals, and the vine is grown where shelter and 
sun are obtainable, mainly on the southern slopes of the Jura 
and north of Lake Geneva. In the warm Ticino valley the 
mulberry is grown for the rearing of silkworms. 

Most of the remaining quarter of the country is forest covered ; 
the Foreland has beeches, the mountains bear coniferous trees, 
and on the Italian border the valleys have oaks and chestnuts. 

Manufactures. — Switzerland has very poor mineral resources, 
and its manufactures are carried on either by a little imported 
coal, by the water power of many of the streams, or by hand. 
Raw material has to be imported ; hence there is little beside 
the training and skill of the people and the abundant water power 
to make Switzerland, as it is, an important manufacturing country. 
The water power is applied electrically to industries and transport. 
Zurich and other Swiss towns are famous for hydraulic and 
electric apparatus, some of which is exported. 
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Cotton manufacture is important ; it is carried on in the 
belt of country at the base of the Alps from Bern to Lake Constance. 
The silk and artificial silk industries are centred specially 
at Zurich and Basel (Bale), the largest towns. The making of 
watches is a considerable industry in the belt of country at the 
base of the Jura including Geneva, Ncuchatel, and Basel. The 
chemical industry is of growing importance. 

Communications and Commerce. — The chief routes of com- 
munication with other nations are quite definite. At the point 
where the Rhine enters Germany is Basel ; near the entrance 
of the Rhone into France the town of Geneva has grown up ; 
in the north-east a railway leads, by the Arlberg tunnel, to the 
Inn valley in German territory ; in the south are two railway 
routes into Italy, one by the Rhone valley and the Simplon Tunnel 
to the valley of the Toce, the other by the Reuss valley and the St. 
Gotthard tunnel to the Ticino valley. The railway system of the 
north-east of Switzerland is well developed, and centres at Zurich. 

The foreign trade is that of a typical manufacturing com- 
munity, the imports being largely of food and raw materials, 
the exports of manufactured goods. 

HUNGARY 

Natural Regions. — The Upper Hungarian Plain (L 1 ) ; 

much of the Lower Hungarian Plain (L 2 ) ; part of the 

Carpathian Mountains (K 12 ), 

Hungary is the land of the Magyars ; they were originally of 
Ugro-Pinnish descent, but in physical characteristics have become 
almost assimilated to the Europeans around them. Yet they 
have their own language and in the past obtained dominance over 
the Rumanians and Slavonic peoples formerly included in Hun- 
gary. After the partition of the old Kingdom in 1909 the new 
State retained only lowland territory in part of the Upper 
Hungarian Plain and in the adjoining area of the Lower Hungarian 
Plain, together with the uplands separating them, viz. the Bakony 
Forest and the Matra Mountains across the Danube. With the 
less of the rest of the Kingdom many Magyars were also included 
in the neighbouring States of Czechoslovakia, Rumania, and 
Yugoslavia. 
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In 1938 Hungary regained from Slovakia the lowlands 
adjoining the Danube in the Upper Hungarian Plain, and in 
I 939 break-up of Czechoslovakia gave Hungary the 
opportunity of occupying Ruthenia, where the upper Tisza 
collects the streams from the southward-facing slopes of the 
Middle or Forest Carpathians. In the lowland part of this area 
the people are Magyars, but the Carpathian valleys are inhabited 
by Ruthenians who speak the Ukrainian language, and for this 
reason the territory was sometimes known as Carpatho- Ukraine. 
The Ukrainians here are akin to those in the adjoining districts 
of Poland, Rumania, and the Ukraine Republic of Russia. The 
Ukrainian speech is classified as Little Russian, to distinguish it 
from the allied Great Russian and White Russian languages. 

The area of Hungary is now about four-fifths that of England 
and Wales, and the population amounts to about 11 millions, 
including a considerable number of Slovaks and Ruthenians. 

By the annexation of Ruthenia, Hungary has obtained a 
further part of the Lower Hungarian Plain, and also part of the 
Carpathian Mountains which gives it a supply of timber with 
which the country is otherwise poorly endowed. The chief mineral 
production is of coal and lignite, especially from the upland near 
Pecs ; bauxite, from which aluminium is obtained, is the only 
other important mineral produced in Hungary. The wealth of 
the country is based mainly . upon the production of great 
quantities of wheat and maize, other cereals to a less extent, 
and fruit (including the vines specially noted in the Tokay region), 
and the keeping of animals, especially cattle and pigs ; the 
horse-rearing on the pusstas has been famous for centuries. 

Budapest is the capital with over a million inhabitants, 
carrying on milling, sugar refining and other small industries. 
Szeged and Debrecen are agricultural centres. Grain, flour and 
animals form the chief exports. 

POLAND 

Natural Region. — Part of the South Baltic Plains (H 8 ). 

Over one hundred years ago Poland was divided between 
Russia, Prussia and Austria ; it is now reunited, although its 
boundaries are not identical with those of the past. The area 
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of the Republic is rather greater than that of the whole of the 
British Isles and its population is about 35,000,000 people. This 
includes not only Poles but also a considerable number of 
Russians, some Germans, and two or three millions of Jews. 

All of the central part of the country is drained to the Baltic 
Sea by the Vistula. It is partly for this reason that a belt of 
Polish territory projects along the river to the Baltic Sea between 
East Prussia and the rest of Germany, lhe city of Danzig, 
however, inhabited largely by Germans, was made a fiee city 
under the protection of the League of Nations after the war of 
1914-18. It continued to carry on some of Poland’s trade, 
although not part of the State, but a new port, Gdynia, was 
developed in the Polish “ Corridor west of Danzig. 

Agriculture is the main occupation of the country, producing 
rye and oats, barley and wheat, potatoes and sugar beet. Large 
numbers of cattle, pigs and horses are reared, and about one-fifth 
of the country is still covered by forests. In Upper Silesia is a 
considerable coalfield, and in this district iron, zinc and lead are 
also mined and smelted. The coal is partly exported, and partly 
used in the manufactures of Warsaw and Lodz, largely textile. 
The Carpathian Foreland yields common salt, potassium salts, and 
petroleum. Warsaw, with about a million people, is the capital, 
well situated on the Vistula in the centre of the country. Cracow 
and Lwow (Lemberg) are on trade-routes skirting the Carpathians. 

BALTIC STATES 

Natural Regions — (1) Estonia, Latvia and Lithuania 
form part of the South Baltic Lowlands (II s ) ; (2) Finland 
includes part of the North Baltic Lands (H 1 ), the lower 
north-eastern part of the Scandinavian Fjeld (A 1 ), and the 
western extremity of the Tundra (A 2 ). 

These four Republics may be grouped according to position as 
those lying to the north and to the south respectively of the Gulf of 
Finland, but from the point of view of the peoples the division is 
different. The Finns and the Estonians must be placed together, 
for they were both non-European in origin, being derived from 
the Ugro-Finn Race, while the Letts of Latvia (sometimes called 
Lettland) and the Lithuanians belong to the Northern European 
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Race. They are quite distinct from the Germans in descent and 
in language. . 

The three southern states have no mineral wealth ; they are 
dependent almost entirely upon agriculture and the keeping of 
animals, and as their land is favoured neither by soil nor by 
climate, the population is small, about 6,000,000 in all. The 
chief crops are rye, oats, hay, potatoes, and flax, the last being 
a valuable export. The timber resources are great. Estonia 
has the port of Tallin (Reval), and Latvia the ports of Riga and 
Libau, the latter being ice-free in the winter. Riga, with less 
than half a million people, has manufactures as well as 
commerce, and it is the capital of Latvia ; Tallinn is the capital 
of Estonia, and Kovno, on the Niemen River, is the seat of the 
government of Lithuania. Memel is German, but Lithuania has 
a “ free zone ” for its commerce in the port. 

Finland has about 4,000,000 people, including some Russians, 
and along the southern coast some Swedes. This southern strip 
is by far the most important part of the country, the more northern 
part consisting mainly of lake, marsh, coniferous forest or tundra. 
Agriculture and animal-rearing are the mainstay of the people, 
forestry supporting others, while the small amount of manu- 
facturing is largely dependent either upon the forests (paper and 
other products of wood) or upon imported iron ore and cotton 
yarn. The chief town and port is Helsinki (Helsingfors), with 
about 300,000 inhabitants. 

Timber, wood-pulp, paper and butter are the leading exports, 
while cereals, colonial wares, metals and manufactured goods are 
imported. Increasing use is being made of the abundant water- 
power for industrial development. 

For authorities and books for further reading, see end of Chapter XXI11- 


THE BALTIC STATES 





CHAPTER XXIII 

EUROPE-POLITICAL AND ECONOMIC 
CONDITION Continued 


DENMARK 

Natural Regions . — Western Marginal Lowlands ; North 
Sea Margin (B 2 ). Baltic Lowlands : The western margin of 
the Baltic and the islands (H a ). 

Historical and Political Survey .—The peninsula of Denmark 
and the southern part of the Scandinavian peninsula have had a 
very closely connected racial and political history. Denmark, 
Norway and Sweden are sometimes collectively referred to as 
“ the Scandinavian States.” In all these countries the people 
are mainly of the Northern or Nordic race, but ill several parts 
there are traces of early Alpine and even Mediterranean immi- 
grants. Politically all this region has been united under Danish 
rule, but first Sweden and then (in 1814) Norway became inde- 
pendent of Denmark. The past power of Denmark brought to 
it colonies, but these now consist only of some small West Indian 
Islands, the Faroe Islands and Greenland ; Iceland has an 
independent government, but owns the supremacy of the King 
of Denmark. 

Denmark has an area about equal to that of Switzerland, 
about one-third of this consisting of the islands of the Baltic, 
the largest of which are Zealand, Laaland and Funen. The 
resources of the country are not great and the population is 
nearly 4,000,000 persons. More than half of these live on the 
Baltic Islands, and on Zealand stands the capital, Copenhagen ; 
this is the only city of importance, but it has one-fifth of the 
total population. The established religion is Protestant, and 
to' this faith nearly all the people adhere. 

Agriculture. — Denmark is the only country of Europe which 
has no land above 600 feet high, but the east of the mainland and 
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the islands are somewhat hilly and correspond to the Baltic lands 
of Sweden and Germany. Here is the chief agricultural portion 
of the country, and three-quarters of the total surface is to some 
extent productive. Of this about half is cultivated, producing 
oats, barley and rye, and half is pasture-land which supports a 
large number of cattle. The production of dairy produce is 
earned on so efficiently and is so well organized that it has become 
the chief industry of the country. The beech forests which once 
covered the land now occupy only a small percentage of the area, 

but they afford part of the food for the pigs which are reared 
m considerable numbers. 

The western portion of the peninsula faces the North Sea and 
is largely composed of low hills of sand driven inland by the sea 
winds ; here little is produced and few people live. 

The absence of minerals is the cause of the absence of any but 
small manufactures. 

Commerce. — The commercial position of Denmark is advan- 
tageous only in respect of the sea traffic between the Baltic and 
North Seas. Copenhagen has a considerable trade, as it com- 
mands the most direct route, namely, that through the Sound, 
but the largest vessels must traverse the deeper Great Belt; 
moreover, the opening of the Kiel Canal has tended to reduce the 
importance of Copenhagen. On the east coast of the peninsula 
t ere are only small ports, and on the North Sea coasts there is 

only one good harbour, Esbjerg, which trades with the British 
Isles. 

The bulk of the imports is of manufactured goods, fuel and 
feeding-stuffs, while the exports reflect the pastoral character 
of the country in the predominance of butter, and live animals, 
namely cattle, pigs, and horses, besides bacon and eggs. 

THE SCANDINAVIAN PENINSULA 

Natural Regions.— m Cold Deserts : The Scandinavian 
Fjeld (A 1 ), Transition Region : The North-western margin 
(A-B 2 ). Western Marginal Lowlands: South-west of 
Scandinavia (B 1 ). Baltic Lowlands : Northern Sweden (H 1 ) • 
Southern Sweden (H 2 ). 

Historical and Political Survey.-— The great majority of the 
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population of Scandinavia belongs to the Northern European 
Race, and the intrusion of Lapps and Finns into the north of the 
peninsula has not been numerically great, for of each race there 
are only about 30,000 people, most of the Lapps being in Norway 
and most of the Finns in Sweden. The mountain barriers 
between Norway and Sweden and the fact that one faces the 
North Sea and western Europe, while the other faces the Baltic 
Sea and eastern Europe, have enabled separate nations to evolve. 
At times they were connected with each other or with Denmark, 
but Sweden, being greater and richer, at one period gained 
considerable power, and when Denmark lost its supremacy over 
Norway the two parts of the peninsula united, with Sweden as the 
predominating partner. Only in 1905 did Norway become a 
separate kingdom. 

In Sweden there is a quite distinct Swedish language, but 
Norway, owing to its longer political association with Denmark, 
has a language closely akin to Danish ; in both countries the 
Protestant faith is professed. 

Norway has an area equal to that of the British Isles, but so 
poor are its resources that this land supports rather less than 
3,000,000 people. Sweden is half as large again and has rather 
more than 6,000,000 people. Consequently, the average density 
of population of these countries is much less than that of any 
other country of Europe. 

Norway’s capital, Oslo (formerly Kristiania) , has about 300,000 
people, and that of Sweden, Stockholm, about 600,000 inhabitants. 

Agriculture, Forestry and Fishing.— The northerly situation 
and the height of much of the peninsula are the causes of the 
extremely small agricultural production. It is very difficult to 
say how much of the area is used for pastoral purposes, for poor 
mountain pasture utilized only during a part of the summer 
cannot be classed with the better meadow-lands, but the amount 
of land that bears crops other than grass gives a striking indication 
of the condition of agriculture. In Norway it is about 4,000 
square miles, that is less than 4 per cent, of the whole area of the 
country, and about equal to the county of Yorkshire. This 
crop-land exists partly as small patches on the sides and at the 
heads of the fiords of the western shores, but the largest part 
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occurs in the coastal lowland around Oslo ; only in this part 
is the population at all considerable. Half of the crop area is 
devoted to oats, and barley and potatoes rank next. 

In Sweden the crop-land is more extensive and yet is less than 
io per cent, of the area ; it is most developed in Scania, the 
low southern projection of the country, and especially in the 
coastal lands bordering the Kattegat. Oats again take the first- 
place, but there are also considerable crops of wheat and rye. 

Cattle are the chief animals in both countries. The number 
reared in Sweden (3,000,000) as compared with the number reared 
in Norway (1,300,000) is determined rather by the comparative 
amounts of lowland than by the total area of the two countries. 

Forests of pines and firs occupy nearly a quarter of the land 
of Norway and more than half that of Sweden. Consequently 
timber and turpentine rank as important products of the peninsula. 

The long and deeply indented coast-line encourages fishing, 
to which many of the people have to look for part of their 
sustenance, and the shallowness of the North and Baltic Seas is an 
additional advantage in this respect. The N or wegians obtain 
far more fish than the Swedes ; the chief kinds are the cod which 
are caught within the 100-fathom line, the herring from the 
fishing grounds just beyond that line, and the whale and seal of 
more distant Arctic waters. The curing of fish is therefore an 
occupation of some importance. 

Mining and Manufactures— The mineral wealth of Scandinavia 
is considerable, consisting largely of iron ore, much of which is 
of remarkably good quality. It is found in Sweden to a much 
greater extent than in Norway, and mainly in two districts, one 
in Lapland between Lake Tornea and Geliivara, the other north 
of Lakes Vener and Malar. Copper is obtained from the north- 
western highlands of Norway, Very little of the iron ore is 
smelted in the country owing to the scanty supply of coal. Indeed 
charcoal is here used for smelting and the quality of the iron is 
thereby improved. 

The mechanical power for manufacture is already obtained 
to a considerable extent from the highland streams, and there 
can be no donbt of further developments in the use of water 
power for many purposes, including railway transport. At 
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present it is used largely in the timber industries, namely, in the 
saw-mills for the timber exported, in other mills where wood is 
pulped for the manufacture of paper, and in the manufacture of 
matches and boxes, It is also used in the production of chemicals 
for manures; and in the metallurgical industries. 

Communications and Commerce.— Four lines of railway 
traverse the plateau ; one goes from Bergen to Oslo, two diverge 
from Trondhjem, one south to Oslo and the other east and then 
south to Stockholm, while the fourth passes from the head of the 
Gulf of Bothnia through the Gellivara iron, district to take the ore 
to the Norwegian port Narvik, which is always ice-free. The 
other Norwegian ports, Trondhjem, Bergen and Oslo, are either 
almost or entirely free from , ice, but the Swedish ports are more 
obstructed. Goteborg (or Gothenburg) is the chief port of 
Sweden as it faces the western world, is closed only for a short 
period, and is connected with the Baltic Sea by a ship canal which 
makes use of the Lakes Vener and Vetter. Stockholm, on the 
channel between Lake Malar and the Baltic Sea, has less trade 
because it is closed in winter and looks only toward Russia. 

; i The trade with Germany passes largely through Malmo. 

; I The exports of Norway are largely the produce of the forests 

: I and fisheries ; those of Sweden are much greater in value, and here 

l ;l again the forest products come first, followed by iron and steel 

' j goods, including machinery, and iron ore. 

In both countries the chief imports are textile and „ other 
manufactured goods, corn and flour, and coal and other forms 
of fuel. AGdyv; TGb;:.).'.; : ; V : 

f RUSSIA 

it I "v ■: V . -,v . ■■' -T ' ■■■■ i :: '. . ' 

; ; [union of socialist soviet republics (u.s.s.r.)] 

Natural Regions. — Cold Deserts; Part of the Field (A 1 ) ; 

, • ; Tlie Tundra (A 2 ) ; the N. Ural Mountains (A 3 ). Baltic 

; . Lowlands: East part of the Baltic Plains (H 3 ) . The Russian 

Forest: North-eastern Russia (M 1 ) ; Central Russia (M 2 ). 
f European Steppes: The South Russian Plain (N 1 ). The 

Mediterranean Regions; The Southern Crimea (D 7 ) ; the 
Rion and Kur Valleys (D 8 ). The Caucasus Mountains (G). 
The Caspian Depression (0). 




Historical and Political Survey.— -The great bulk of the 
population consists of the true Russians who are Slavs and there- 
fore of the Alpine Race. The chief peoples of Asiatic descent are 
found in the east, namely the Mongolian Kalmuks and the Turk! 
tribes, including the Kazaks (or Kossacks) and the Tatars. Many 
Jews are scattered throughout the country, especially in the south- 
west, and the Caucasus region, as stated in Chapter XII, is the 
home of a medley of races. 

According to the present Constitution, the U.S.S.R. is a 
Socialist State of Workers and Peasants. No distinction is 
made between the European and Asiatic sections of the country. 

The Russian power that arose in the forest region, and was 
centred at Moscow, gradually extended over the great plain ; even 
the steppes which gave access to Asiatic horsemen were at last 
occupied. Thus the whole of eastern 'Europe was in the hands 
of one government, and that government also enlarged its 
dominion till it extended eastward across the grasslands which 
stretch into central Asia and the forests which reach to the 
Pacific, The uniformity of the plain and the absence of natural 
barriers prevented the growth of strong local differences and 
enabled the central government to impose its will upon every 
part. The relative isolation of this part of Europe also contributed 
to produce a form of government and a degree of civilization both 
much less advanced than those of the western states. To get into 
touch with these states Peter the Great founded a new capital, 
St. Petersburg, at the mouth of the Neva, and at the head of 
the Gulf of Finland. This city, now called Leningrad, has 
about ooo, ooo people, but Moscow has again become the capital, 
and has about 4,000,000 inhabitants. After the Revolution 
of 1917, which destroyed the Empire, Poland, Finland and the 
Baltic States obtained their complete independence, and the 
remaining territory has been formed into the Union of Socialist 
Soviet Republics. The Soviets (i.e. Councils) of Russia proper, 
of self-governing republics such as the Kalmuck, Tartar, Daghes- 
tan, Bashkir, Crimea and Karelian regions, and of other autono- 
mous areas such as the far eastern part of Siberia, unite to form the 
Russian Federal Soviet Republic, and to this State there are 
federated other republics, viz. White Russia ; the Ukraine ; 
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the Transcaucasian Republics of Armenia, Georgia and Azer- 
baijan,* the Kirghiz, lurkmen, fadzhik, and Uzbek Republics 
in Asia south of the Sea of Aral. 

Ihe total area of the U.S.S.R. is 8 million square miles, of 
which 2 millions are in Europe. The total population is over 
i8° million people, of whom over xoo millions live in the European 
part of Russia proper (including the Urals), over 35 millions in the 
Ukraine, and 6 millions in White Russia. 



Agriculture and Forestry. —Largely owing to the uniformity 
of the sui face a distinct zonal arrangement is noticeable in Russia 
m regard to agriculture. Bordering the Arctic Sea is the 
practically barren tundra, and to the south of this are the vast 
forest areas which still occupy 40 per cent, of the whole country. 
Ihe distribution: ■ of these is indicated on the maps ; 'from the 
coniferous forest area of north-eastern Russia the pine, spruce and 
larch are obtained, while in the much smaller broad-leaved forest 
of Central Russia the oak, ash/and lime are common. The furs 
from the animals of the northern forests are still of considerable 
value. But where the climate favours the growth of crops, and 
therefore particularly in the deciduous portions of the forest, 
great clearances have been made for agricultural purposes. 

The cultivated land extends from the shores of the Black 
Sea as far north as latitude 60" ; beyond this and cast of the 
lower Volga few people can obtain a livelihood. In this socialist 
State, nearly all the cultivation is by the collective work of the 

S e c a ; Sa . nt ; S orga ” iscd in " collective farms " ; there are also some 
State farms, but few individual farmers. 

The most northerly of the crops is barley which ripens in a 
short summer, _ but the amount is small. The most extensive crop 
m north Russia is rye, for it stretches right across the forested 
area to the south of latitude 6o° in a belt ten degrees wide, tbere- 
0re iJlc also a part of the extraordinarily fertile black-earth 
region. Oats are an important product grown in much the same 
region as rye, with the exception of the most northerly strip. 

South of the rye and oats belt in the South Russian Plain the 
other great gram crops are found. Wheat, the most important 
product i S largely grown in the black-earth region and the rest 
tie steppe-land from the Ukraine north-eastwards to the 
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southern Urals, and south-eastwards to the Caucasus. In 
the west of this wheat belt, maize is largely grown, while in the 
east of it (where the summers are shorter) barley takes its place ; 
the total area given to barley is, however, greater than that given 
to maize, as it also extends southward to the western portion of 
Caucasia. Flax is grown over a very wide range of latitude, for 
it is found with the rye in the north and with the barley in the 
south ; sugar-beet is important, but its area does not reach so 
far to the north. Potatoes are largely grown, especially in the 
regions extending eastward from Poland. In the regions of the 
Mediterranean type and in the valleys of the Kuban and Lower 
Volga the vine and other fruit trees are cultivated. 

The agricultural productions are very important, as it is by 
them that the population is fed. Russia has held the first 
place in the world's supply of rye, barley, flax and hemp, and 
first or second place in that of wheat and oats.- '■ 

Many millions of sheep are kept in the steppe lands, though 
less now that the cultivation of the ground has become so widely 
undertaken, and in the same region cattle and horses are reared 
in great numbers ; cattle and pigs are important throughout 
the country. On the tundra and the poorer steppe and scrub 
lands the pastoral peoples are still nomadic. 

Mining and Manufacture. — The U.S.S.R. is rich in minerals, 
including gold, copper, nickel, chromium, manganese, bauxite, 
platinum, besides coal, iron and petroleum. All these are found in or 
near the Urals, and several in the Kola Peninsula of the far north. 

In recent years the production of coal and iron has become 
very important and is in part the basis of manufacturing which 
has developed greatly in three areas, (i) Coal is found in the 
central Urals and iron is mined in large amounts in the south, 
especially at Magnitogorsk. Hence in and near these mountains 
are important metal industries and large cities ; Sverdlovsk 
(Yekaterinburg) has about half-a-million inhabitants, (ii) Another 
coalfield is near Tula south of Moscow. With the aid of local 
coal, an extensive manufacturing region has grown up, between 
Moscow and Gorky (Nizhni Novgorod) ; here textiles of wool, 
flax and cotton are made, (iii) In the steppe-lands is an important 
coalfield within the eastward bend of the Donetz river ; in the 
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same district iron is found, and west of this there is a still greater 
production of iron ore within the eastward bend of the Dnieper. 
The fact that the Ukraine possesses these stores of coal and iron, 
the most fertile lands north of the Black Sea, and a frontage 
upon the sea, makes it the most important region of Eastern 
Europe. Smelting is carried on in the Donetz and Dnieper 
districts, and an industry producing many kinds of iron and 
steel goods and chemicals has developed at and near Dniepropet- 
rovsk (Ekaterinoslav) using hydro-electric power from the rapids 
of the Dnieper. A line of industrial towns from Rostov-on-Don 
westward along the north shore of the Sea of Azof takes advantage 
of water-transport as well as the proximity of the coal and iron. 

In the production of petroleum Russia is second only to the 
t inted States. The oil is obtained from the northern and 
southern slopes of the Caucasus Mountains, especially around 
Baku, the third city of the U.S.S.E. ; it is exported from Batum 
on the Black Sea, to which place oil from Baku is transmitted 
by means of a pipe over 500 miles long. Among other minerals 
may be mentioned the salt from the salt swamps in the depression 
from which the Caspian Sea has retreated. 

Since the State took over the natural resources, with the 
factories, railways, etc.,, there has been an enormous increase in 
all kinds of. manufacturing ; indeed, Russia has suddenly experi- 
enced an industrial revolution ” and is now one of the greatest 
industrial countries of the world. S ; 

Communications and Commerce.— Much of Russia is so fiat 
that it is in parts marshy, and wide areas are flooded after the 
rapid thaw of the snows in spring ; moreover, in the grassland 
region there is neither stone nor wood for the construction of 
tirm roads.. Hence until the advent of railways the rivers 
were the chief means of communication. 

The nvers are Jong and therefore slow, and navigable for the 
greater part of their lengths, though to some extent impeded by 
the spring floods and .the summer droughts and consequent 
shallows. A more serious and permanent difficulty is the 
blocking by ice for at least two months each year. The immense 
system of the Volga provides navigable waterways to a con! 
sideiable part of tne country, for example from Perm on the 
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Kama in the east to Moscow on the Moskva tributary of the Oka in 
the centre, but it has its value greatly diminished by flowing into 
the enclosed Caspian Sea. The Dnieper and its tributaries form 
another great system in the west, since a canal avoids the 
rapids below Dniepropetrovsk, 

Moreover, all the chief rivers have been connected by canals. 
From Leningrad improved waterways join the Neva to Lakes 
Ladoga and Onega ; thence the White Sea canal goes north- 
ward to the Arctic, while others lead eastward to the Dvina 
River and, more important, southward to the Volga and thence 
to the Moskva at Moscow. A very important link is projected 
from Stalingrad (Tsaritsin) where the Volga nearly approaches 
the Don, to that river at Kalach ; thus the Volga system will 
be given a Black Sea outlet. VC .A 

The great railway centre of Russia is Moscow, whence lines 
radiate to every part except the extreme north-east. As there are 
no great physical obstacles to construction, a railway map of this 
country is a good index to the productive capacity of the different 
portions, the closeness of the network of the lines indicating the 
amount of goods and the number of passengers to be carried. 
The routes to Asiatic Russia diverge from Kiubishev (Samara), 
the Siberian Railway proceeding to the east and that to Russian 
Turkestan to the south-east. South of the Caucasus Mountains, 
the Black and Caspian Seas are connected by a railway passing 
through Tbilisi (Tiflis), the chief city of the Trans-Caucasian 
Republics ; this system is linked with that of the rest of the 
country by a line skirting the eastern end of the range at Baku. 

The sea-borne commerce of Russia suffers to some extent 
from the fact that its coasts are open only to Arctic waters or to 
inland seas, and to a greater extent from the fact that its ports 
on these inland seas are very few and are more or less blocked by 
ice during the winter. The greatest amount of trade is done by 
Odessa, once the great grain exit but now a general port of the 
Ukraine. It is only occasionally closed in the middle of a severe 
winter, since it is in the south and farther west than other Black 
Sea ports and also its harbour is not at a river mouth but on the 
sea itself. Judged by the amount of trade, Leningrad ranks 
as the second port of Russia, but the Neva is blocked for about 
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five months in the year. From Leningrad a railway goes north- 
ward across the mineral-bearing Kola Peninsula to Murmansk, 
which the Gulf Stream Drift keeps open, aided by ice-breakers. 
Archangel, situated where the Northern Dvina empties its waters 
into the White Sea, is closed for more than half the year. 

Gorky {Nizhni Novgorod), where the Oka joins the Volga, 
is one of the textile, metal, and wood- working towns of the 
central industrial region. Other important inland centres are 
Kiev, on the Dnieper, the capital of the Ukraine, and Kharkov. 

The foreign trade of Russia has considerably changed its 
character, for grain and other food materials are needed at home 
for the growing industrial population, and are no longer sent 
abroad; the chief exports are timber; furs, skins and leather; 
minerals (including oil) and mineral products ; flax. The imports 
are largely connected with the industries, consisting either of 
machinery and apparatus or of certain raw materials, e.g. rubber. 

Russia has such a wide range of natural resources that it is 
almost self-sufficient, and for political reasons also its commerce 
with other countries is relatively small. 

IBERIAN PENINSULA 

Natural Regions. — Western Marginal Highlands : The 
southern slopes of the Pyrenees (C 1 ) ; North-western Spain 
(C 2 ). Transition Region : South-western margin of the 
Iberian Peninsula (C-D). Mediterranean Regions : Western 
margin of the Mediterranean Sea with the Ebro Valley (D 1 ). 
The Iberian Plateau (E). 

Historical and Political Survey. — The people of Spain and 
Portugal are of the Mediterranean Race, for the Moorish in- 
trusions brought to the Peninsula people of the same race as 
the inhabitants, though differing from them in religion and 
nationality, and earlier intrusions of Alpine and Northern (Gothic) 
peoples have left comparatively few traces. 

The reconquest of Spain from the Moors was gradual and led 
to the establishment of separate kingdoms. In the mountainous 
north alone the Christians retained their independence and 
here arose the states of Galicia, the Asturias and Navarre. From 
the north-west a reconquest took place southward, and on 
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this was based the kingdom of Portugal. Farther east the Ebro 
basin was recovered and formed the kingdom of Aragon. Simi- 
larly Old Castile (the "Castle ” land) was formed, extending from 
the coast as far south as the Sierra de Guadarrama, New Castile 
reached to the Sierra Morena, while Leon was formed west of 
Old Castile, The union of Leon and Castile and afterwards 
that of Castile and Aragon gave the Spaniards sufficient power 
to expel the Moors even from their stronghold of Granada in the 
Sierra Nevada mountains, and gradually all the eastern states 
were incorporated into the kingdom of Spain. 

The sea-girt position of the peninsula aided the maritime 
importance of Spain and Portugal, and the- sailors of both 
countries made most important discoveries, e.g, Columbus, 
although a Genoese, sailed from Spain and discovered the New 
World in 1492, the Portuguese admiral Vasco da Gama sailed 
round Africa to India in 1498, and Magellan, another Portuguese, 
sailed round the world in the interest of the King of Spain in the 
years 1519-22. By that time the Pope had divided all newly 
discovered lands between the Spanish and Portuguese sovereigns. 
This led to great oversea settlements and possessions, but most of 
these have since been lost; Spain now retains little save the 
adjacent islands of the Canaries and the Balearic Isles, but 
Portugal possesses the Cape Verde Islands, Angola in West 
Africa, and Mozambique in East Africa, besides some Smaller 
territories. 

The capital of Portugal is Lisbon on the estuary of the Tagus, 
in all respects the most important city of this country, with 
about half-a-million inhabitants, The capital of Spain is Madrid, 
chosen because of its central position and having little else to favour 
its development ; nevertheless, Madrid has become the centre 
of routes in Spain and has a population of about a million persons. 

The area of the whole peninsula is rather less than twice that 
of Britain ; but the natural resources are not great and a lack 
of energy has characterized many of the people, so that the whole 
land only supports a population rather more than half as numerous 
as that of Britain, namely, about 26,000,000 in Spain and 7,000,000 
in Portugal. 

The rocky peninsula of Gibraltar, u the key of the Mediter- 
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ranean,” is a strongly-fortified British naval station and fueling 
station, corresponding in these respects with the rocky island of 
Malta (capital, Valetta) south of Sicily. 

Agriculture. — Although the people of the Peninsula are mainly 
dependent on the produce of the soil, at least one quarter of 
the ground is quite unproductive. This is due in part to the 
mountainous character of the land, more largely to the lack of 
water in many parts, and to some extent to the inadequate use 
the people make of the possibilities afforded by nature. 

Another quarter of the land is used only for pasture. Much 
of the tableland is of this character, and in the interior the 
pasture is very poor. Among the animals, sheep are by far the 
most numerous, and for two or three centuries Spanish wool had 
an importance and a reputation now lost. The Portuguese por- 
tion being better watered has more useful pasture-lands, and this 
is true also of the northern coastal regions ; consequently in these 
districts both sheep and cattle are kept to a considerable 
extent. The oak woods of the south afford food for many pigs. 

Forests do not cover a large proportion of the country ; in the 
northern highlands they are similar to those of Central Europe 
and only in the southern portion of the peninsula are they of the 
Mediterranean type. The cork oak is an important tree of this 
type, growing more abundantly in the moister west and hence 
obtained in greater quantities from Portugal than from Spain. 

Less than half the land, therefore, is cultivated. Cereals 
occupy the largest part of this area, and among them wheat and 
barley are predominant, rye, oats and maize being relatively 
unimportant ; the wheat is grown largely on the plateau, 
especially in the valleys of the Douro and the Tagus. The vine 
is cultivated in the valleys of all the larger rivers, along the 
southern and eastern coasts, and on the lower slopes of the 
Pyrenees. The olive is found where there is the true u Medi- 
terranean " climate of a mild winter as well as a dry summer, 
■i.e. m the lower areas of the south. The fertile plain of Andalusia, 
warm and open to the moisture-bearing winds, is an important 
agricultural region. 

In the dry south-east of the country irrigation with water 
brought by the rivers from the mountains is important, for the 
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heat is favourable to the growth of many crops and particularly of 
fruit. This irrigation, largely a legacy of the Moorish occupation, 
is carried on in Valencia, Murcia, and Granada, where the huertas 
(gardens) yield besides cereals, fruits such as oranges, lemons .pome- 
granates, figs and almonds in abundance, and occasionally even 
rice, the sugar-cane, and cotton. The thorough and careful 
cultivation of these huertas, which may yield crop after crop in 
one year, is in striking contrast with the poverty. -of a large part 
of the plateau area. 

Minerals and Manufacture.— -The Iberian Peninsula is very 
rich in minerals. Of these iron ore is obtained in the greatest 
quantities, the most important districts being in the Cantabrian 
Mountains and especially behind the, ports Bilbao and Santander, 
and also in the Sierra Nevada, and particularly in Murcia. Lead 
and silver, in places extracted from the same ore, are found 
in the Sierra Morena and the east of the Sierra Nevada. Copper, 
often found with iron, is mined in greater quantities in this 
peninsula than in any other part of Europe ; it is. obtained -in 
the south-west corner of the Meseta, mainly in Spain near the 
Rio Tinto, but also in Portugal. Coal exists in considerable 
amounts, but the coalfields are scattered and largely undeveloped > 
the chief mining takes place in the Asturias portion of the Canta- 
brian Mountains. Other minerals are zinc, quicksilver from the 
famous mines at AlmadeU in the south of the Meseta, and salt, 
which is obtained both by evaporation around the southern coasts 
and by quarrying in the northern mountains. 

The manufactures have been developed to a less extent than 
this mineral wealth would indicate. The most important region is 
situated around Barcelona in Catalonia ; this city is the chief port 
of Spain and approximately equal to Madrid in size. Here the 
manufacture of textiles, especially cottons, is carried on, not be- 
cause of the local production of rawmaterialsbut to some extent on 
account of the facilities for transport by sea ; a still more impor- 
tant factor is the exceptional industry of the people, who, it may 
be observed, are descended from exceptionally mixed ancestry. 
Increasing use is being made of the water power of the Pyrenees, 

The only other important industry is that of the Basque Pro- 
vinces, where iron is smelted and manufactured from local ore. 
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by means of imported coal and water power from the mountain 
streams. 

Communications and Commerce.— Since the productive por- 
tions of the peninsula lie either around the coasts or in the river 
valleys, eommunication by water, either by sea or by river, 
tends to be of greater importance than that by road or railway. 
Further, because of the peninsular position there are no great 
continental routes running through the country. Hence the 
railroads have merely local importance and the only great railway 
centre is Madrid, v 

The largest towns, with the single exception of the capital of 
Spain, are therefore either on the coast or on navigable rivers. 
In Portugal the capital is on the estuary of the Tagus, which is 
navigable almost to the Spanish boundary. The next largest 
city is Oporto , whence ' ' port ' ' wine is shipped. It stands at 
the mouth of the Douro, navigable to where its gorge-like valley 
forms the frontier. The Guadalquivir has Seville, which exports 
Seville oranges among other products, at the head of navigation for 
large vessels. Just south of the mouth of this river is Cadiz, 
another wine-exporting city, and corresponding to this in many 
ways is Malaga on the Mediterranean coast. Valencia is a still 
larger Mediterranean port, but Murcia and Zaragoza (Saragossa) 
are essentially the local market-towns of agricultural districts, 
though the Ebro is navigable for small boats far beyond Zaragoza. 

The chief imports are those of a non-manufacturing region, 
including steel goods and coal; the exports well express the 
natural resources, being ores of iron, lead, mercury and copper, 
besides fruit, early vegetables, cork, olive oil and wine. 

ITALY 

Natural Regions. — Central Highlands: Portions of the 
Alps (K 10 ). 'The N. Italian or Lombardy Plain (F). Mediter- 
ranean Regions ; Part of the North-western margin (D 2 ) ; 
The Peninsula and Sicily (D 2 ) ; Sardinia (D 4 ). 

Historical and Political Survey, — The Mediterranean Race 
has been superseded in the northern portions of the country by 
the Alpine Race, and there remain indications of the incursions 
to the Northern Race in the people as well as in the name of 
Lombardy. The power of Rome early unified Italy, but after 
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the decline of the Roman Empire there arose a number of small 
states, including the Papal States around Rome and great city- 
republics such as Venice and Genoa. 

During this period Rome remained the seat of the Popes 
and retained its importance as the chief spiritual centre of 
Christendom. For many centuries there were struggles between 
the various Italian powers as well as partial conquests by northern 
nations, but in i860 several states united and the King of Sardinia 
was chosen King of Italy with the seat of government at Florence. 
This union was completed in 1870, when all Italy came under one 
rule and Rome, “ the Eternal City,” again became the political 
capital, a position to which it is entitled no less by its central 
situation than by its historical pre-eminence. The population of 
Rome is now about one million persons. 

After the war of 1914-18 Austria ceded to Italy all the region 
drained by the Adige, including the Italian-speaking Trentino, 
and the eastern shores of the Gulf of Venice, including Trieste 
and Frame. 

The area of Italy is somewhat less than that of the British Isles, 
and the population is about 44,000,000; hence it is rather densely 
populated and is almost exactly comparable to Germany in this 
respect. There is now little emigration, as the internal resources 
of the country have been recently utilised more fully than before. 

Agriculture. — The dense population of Italy is supported 
largely by agriculture, •which must therefore be much more 
productive than that of Spain. The rainfall of Italy is greater 
than the rainfall of Spain and is more evenly distributed, while the 
temperature conditions are very similar. In Italy, moreover, 
there is a larger proportion of lowland, and irrigation is even more 
extensively practised, especially in the plain of Lombardy which 
has not the “ Mediterranean ” summer drought, and also gets 
water from the rains and snows of the surrounding mountains. 

About nine-tenths of the land may be classed as productive, 
and of this corn crops occupy the greatest area. Wheat is far 
more important than any other of these crops as it is grown in 
all parts except the higher mountain ridges ; maize ranks second 
among the cereals and is grown especially on the northern plain, 
which in this and other ways is similar to the plain of Hungary ; 

c c 


384 REGIONAL GEOGRAPHY 

rice is another valuable crop, obtained from the irrigated lands 
of the north. Hemp and beet-root are also noteworthy. 

Grass-land comes next to corn crops in regard to the extent 
of land covered, and the meadows which are irrigated for this 
purpose bear several rich crops each year. Sheep and cattle are 
both numerous, and cheese is an important product. 

The vineyards occupy a greater area than in any other country 
In the world, though the amount of wine obtained is second to 
that of France. The vine is cultivated over much of the northern 
plain and a large part of the coastal regions of the south. The 
olive yards are extensive on the hill-slopes of the peninsular 
portion, and Italy produces more olive oil than any other country. 
In the production of raw silk Italy is first among the countries 
of Europe ; a decline in its production accompanies the develop- 
ment of artificial silk (rayon) which Italy manufactures in great 
amounts, often mixed with real silk. Oranges, lemons, figs and 
other " Mediterranean " fruits are obtained from the southern 
portion of the peninsula. These fruits, together with vines, 
olives, and wheat, are grown also in the islands of Sicily, Sardinia, 
and Corsica, the last named belonging politically to France. 

The fertility of the alluvial northern plain is shown by the 
fact that the vine is trained on mulberry trees, and beneath them 
maize, rice or wheat is grown, so that food, drink and clothing 
(silk) are all supplied from the same soil. 

Minerals and Manufactures, — The poverty of Italy in respect 
of minerals is another point of contrast between this country 
and the Iberian Peninsula. On the mainland little mining is 
carried on, but there are famous marble quarries near Carrara 
in the northern Apennines, and quicksilver and bauxite are 
obtained further -south. From the islands come the sulphur of 
Sicily, the iron of Elba, and zinc, lead and iron from Sardinia. 

As a consequence of the lack of coal and other minerals, 
manufactures have only lately attained importance, and this 
growth is largely because the increased population cannot be 
provided with a corresponding increase in work by means of 
agriculture alone. Hence labour has become abundant and cheap 
and efforts have been made to raise Italy to a high rank among 
industrial countries. Also the large population supplies a market 
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for the manufactured goods. Mechanical power is obtained 
from imported coal and oil, but recently great developments have 
taken place in the use of water power from the Alps and the 
Apennines. The chief manufactures; j(silk, rayon, and cotton 
goods, machinery and motor cars, rubber goods, chemicals, etc.) 
are in the north, with Milan and Turin as the largest centres. 

Communications and Commerce.— The peninsular character 
of the country and the mountain barriers of the north tend to 
cause the foreign trade to be carried on by sea rather than by 
land. The great ports of the north are Genoa, situated at the 
head of the Gulf of Genoa where the low Bocchetta Pass gives 
comparatively easy access to the northern plain, and Venice, 
which stands at the head of the Adriatic Sea and is built upon 
islands north of the delta of the Po. The age-long importance 
of these cities has been largely due to the fact that they are also 
at the commencement of land routes from the Mediterranean 
Sea to Northern Europe. In six directions railway lines now lead 
from northern Italy across the Alps. From Turin, where the Dora 
Riparia joins the Po, the route leads westward by the Mont Cenis 
tunnel ; from Milan, the great centre of the plain and in size 
about the equal of Rome, there are two routes, one leading north- 
westward by the Simplon tunnel and one northward by the St. 
Gotthard tunnel ; from Verona a line leads northward over the 
Brenner Pass; from Venice and from Trieste there are several 
routes to the north-east over the Semmering Pass to Vienna. 

In peninsular Italy the great railway routes skirt the coasts. 
On the eastern side the main line passes along the southern border 
of the plain through Bologna, whence another route crosses 
the Apennines to Florence. The express overland route to the 
East continues by the east coast to Brindisi, where the steamers 
which have come around Spain call for passengers and mails. 
On the western side of the Apennines there is a similar coastal 
road, and in Central Italy an important route leads up the Amo 
valley from Florence, famous for its art treasures, and down 
the Tiber valley to Rome. Farther south is Naples, the third 
city of Italy, built in a beautiful situation on the Bay of Naples. 
Florence, Rome, and Naples all owe a part of their growth to 
the fact that they are centres of very fertile lowland areas. 
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The three ports of Sicily, viz. Palermo, Messina and Catania, 
also rank among the large cities of the kingdom. 

The population of Italy is so great that wheat has to be 
imported, in addition to raw cotton, iron and steel goods, oil, 
and coal. The chief exports arc goods of cotton, silk, and artificial 
silk, fruit and vegetables, and motor-cars. 

RUMANIA 

Natural Regions . — European Steppes: Northern part of 
the Lower Danube Plain (N 2 ) ; western end of the South 
Russian Plain (N 1 ). Central Highlands: Southern part of 
the Carpathian and Transylvanian Region (K 12 ). The 
Hungarian Plains : South-eastern, part of the Lower Plain (L 2 ), 
The Rumanians are of mixed race, with both Slavonic and 
Asiatic elements, and speak a language derived from Latin. 
Before the Great War some of their kinsmen lived under Russians 
in Bessarabia and under Magyars in Transylvania and its 
western borders ; hence they seized these lands so that their 
country is now nearly as large as the British Isles. The popula- 
tion is about 20,000,000, including many Russians and Magyars, 
and even descendants of German settlers. 

The Transylvanian and Carpathian mountains divide the 
country into two markedly contrasted areas. To the north-west 
is the high basin of Transylvania, partly drained westward to the 
River Tisza and partly southward by the River Aluta (Oltu) 
through the Transylvanian Alps. The basin is largely forested, 
has iron deposits and a little gold and silver in the highlands of 
its western rim, and in the valleys and along the western boundary 
agriculture and the growing of vines are carried on. 

The resources of the north-western region, however, do not 
support so great a population as the fertile plains of the south- 
eastern region. Here the Aluta and the rivers from the Transyl- 
vanian Alps flow southward to the Danube over the Plain of 
Walachia, the Seret and Prut drain Moldavia, and this adjoins 
Bessarabia west of the Dneister. These are rich lands which 
yield great crops of maize and wheat and less barley and oats. 
On these plains cattle and sheep are kept. Petroleum is obtained 
along the strip of country between the mountains and the plains, 
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especially north of Bucharest, and salt also from the edge of the 
highland region. The chief exports are grain, timber, petroleum, 
.and live-stock. : . bUy Uhhy ■>■ 

Another asset of Rumania is its possession of the mouths of 
the Danube, where are the river-ports of Braila and Galatz and 
the seaport Sulina. The capital, Bucharest, has about 700,000 
inhabitants. It stands in the Walachian Plain where the east- 
west railway meets the eastern line from Transylvania ; the more 
western railway joining the two parts of the state follows the Aluta 
valley through the Red Tower Pass. 

YUGOSLAVIA 

Natural Regions .—-Central Highlands : The eastern 
end of the Southern Alps (K 10 ) ; the western part of the North 
Balkan Highlands (K 13 ). The Hungarian Plains : The 
southern edge of the Lower Plain (L 2 ). The Mediterranean 
Regions : The northern part of the West Balkan Slopes (D 5 ). 
The State of Yugoslavia 1 is also known as the kingdom 
of the Serbs, Croats and Slovenes : the Serbs are mainly in the 
east, Croats in the centre, and: Slovenes north of the Istrian 
peninsula. They are closely akin and have accepted the rule of 
the King of Serbia. Together they number about 16,000,000 
people, and their country is nearly as large as Rumania. 

The coast of the Adriatic has abundant harbourage, but the 
country immediately behind is mountainous and has no resources 
save some pasturage and forests, while routes through this strip 
to the more valuable lands behind are few and difficult. Apart 
from the route from the Upper Sava to Susak, the easiest is that 
by the Bosna and Neretva (Narenta) Rivers past Sarajevo. 

With the exception of the Macedonian region of the Upper 
Vardar, the most productive part of the country drains to the 
Danube. Particularly useful are the valleys of the Drava and 
Sava with the land between them, and in the valley of the Sava 
are the towns Ljubjana (Laibach) and Zagreb (Agram), while at 
its junction with the Danube is the capital, Belgrade, which has 
a population of 300,000 people. The products of these lowland 
areas are maize, wheat and cattle, while the more mountainous 

1. Sometimes printed as Yugoslavia and Jugoslavia. 
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ALBANIA 

Behind a coastal lowland this mountainous country occupies 
the central part of the West Balkan Mediterranean Region. 
The Albanians, numbering about one million, are hill-shepherds 
who also grow maize, barley arid fruit. Recent developments 
include the drainage of the coastal marshes and the exploitation 
rtf nil rtvnnrfprl in ftalv: Flie caoital is the small town of Tirana. 
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the Struma valley to the /Egean Sea. As all the large rivers of 
Bulgaria flow through other countries before reaching the sea, 
Bulgaria possesses only the small ports Varna and Burgas. 

GREECE 

Natural Regions. — Mediterranean Regions : The southern 
part of the West Balkan Region (Ds) ; the great part of the 
East Balkan Region (D«), Also the /Egean islands and Crete. 
The Greeks have spread from the south of the Balkan Penin- 
sula to all the islands and shores of the /Egean Sea, following 
their typical occupations of growing fruit on the plains and hill- 
sides facing the sea and trading in the products of this work and 
other commodities. They have kept their language (handed 
down from the ancient Greeks), their traditions and religion, and 
their feeling of a common nationality. The area of Greece is 
equal to that of England, and the population is about 7,000,000. 

The uplands which occupy much of the country afford 
grazing to large flocks of sheep and goats. The cereal crops are 
mainly wheat and barley ; vines, olives and figs are the most 
important fruits ; wine, tobacco, currants and raisins, and olive 
oil are the commercial products; Athens, the capital, and its 
port Piraeus together have a population of over half a million ; 
Salonica (Thessaloniki), which deals with Yugoslav commerce to 
the /Egean Sea, as well as local Greek trade, is the next largest 
city. 

TURKEY 

European Turkey is now reduced to the Edirne Basin, and 
the capital, Ankara, is in Asia Minor. Istanbul (formerly Con- 
stantinople) is the crossing-point of the land route between 
Europe and Southern Asia and the water route between the 
Mediterranean and Black Seas ; its population is about one 
million. 
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CHAPTER XXIV 

ASIA— PHYSICAL CONDITIONS 


Asia is the largest of the continents, covering an area of 
17,000,000 square miles, and stretching from within thirteen 
degrees of the pole to within one degree of the equator. On 
the north, south and east it has water boundaries, the Arctic, 
Indian and Pacific Oceans respectively ; on the west it has land 
connexion with Europe and North Africa, and prolongs eastward 
many of the characteristics of the structure, relief, climate and 
vegetation of these two continents. 

RELIEF, STRUCTURE AND DRAINAGE 

As regards the broad outlines of relief, Asia falls into five 
contrasting divisions: (1) the north-western plains , (2) the 
central highlands, {3) the south-western plateaus, (4) the eastern 
margins, (5) the southern peninsulas. 

The Plains of the West and North. — The Ural Mountains do 
not form any formidable barrier between the Russian plains 
and those of Siberia, while the Caspian lowlands are continuous 
with those around the Aral Sea. These plains consist of vast 
stretches of undisturbed and unfolded sedimentary rocks ; those 
of Western Siberia are low, and so level that the land is badly 
drained, swamps are numerous, and the rivers, of which the Ob is 
the chief, are unable to carry away their loads of silt, much of 
the area being therefore covered with deposits of alluvium. 
Farther east the plains gradually become narrower as the high- 
lands to the south of them extend farther north ; here the sur- 
face is somewhat higher and less uniform than farther west, 
while the sedimentary rocks are of much greater age. This 
eastern area is drained by the rivers Yenesei and Lena, which, 
like the Ob, flow into the Arctic Ocean. The south-western 
plains form an inland drainage area, and slope down towards 
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the shores of the salt Aral Sea, which receives the waters of the 
Syr Daria and Amu Daria. 

The Central Highlands consist of a series of lofty mount ain 
chains, with a general trend from west to east, between which 
lie elevated basins and plateaus. In the northern part of this 
region the main lines of relief have been determined by a series 
of fractures in the Earth’s crust, followed by the uplift of some 
crustal blocks and the subsidence of others. Such uplifted 
blocks, deeply eroded by rivers, form the Altai, Sayan, and 
Yablonoi Mountains. The Khingan Mountains, which form the 
eastern border of the highlands, consist of a block so tilted as to 
present a steep face seawards, and a gentle slope towards the 
interior ; somewhat similar features are presented by the Stanovoi 
Mountains farther to the north. Baikal, a large fresh- water lake 
drained by a tributary of the Yenesei, occupies a deep rift-valley 
formed by the subsidence of a narrow crustal block. 

South of this fractured region there is a vast system of folded 
mountains similar in structure to the Alps. The principal chains 
radiate from the Pamirs, “ the Roof of the World ” ; they are 
the Tian Shan, the Kuen Lun, the Karakorum and the Himalaya 
Mountains. The last-named ranged is The it con- 

sists of a number of parallel ridges, one of which, formed of ancient 
crystalline rocks, includes a series of lofty peaks, among them 
Mount Everest, which is 29,000 feet or 5$ miles high. Between 
the Tian Shan and Kuen Lun ranges lies the Tarim basin, across 
which the Tarim river flows with a dwindling volume, and 
finally spreads out into the marshes of Lob Nor. To the north- 
east lies the Gobi basin, separated into two parts by a transverse 
mountain range. Between the Kuen Lun and the Himalayas 
lies the plateau of Tibet, which has a general altitude of over 
12,000 feet ; it does not present a level surface, but is crossed 
by a series of mountain chains, between which lie numerous 
lake basins. Although the drainage of much of the central 
highland region has no outlet to the sea, yet a large number 
of the great rivers of Asia have their head waters well within 
its borders. The Indus and its chief tributary the Sutlej take 
their rise behind the main chain of the Himalayas, which they 
cross by means of magnificent gorges, while the general direction 
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of the upper Indus valley is prolonged by that of the San-pu, 
which after flowing eastward also breaks through the 
Himalayas and, under the name of the Brahmaputra, joins the 
Ganges. It is probable that the mountains were uplifted so 
slowly that these rivers were able to maintain their original 
courses from north to south across them by progressively deepen- 
ing their valleys, and that the longitudinal valleys parallel to 
the axis of the chain were worn: out later along the line of outcrop 
of some, relatively unresistant rock. 

The Western Plateaus.— The fold-mountain system may also 
be traced westwards from the Pamirs ; the Hindu Kush and the 
Sulaiman Range, with the Elburz and Zagros Mountains (the 
latter overlooking Mesopotamia) are the chief of the ranges 
enclosing the plateau of Iran, which is an inland drainage area. 
The two last-named chains converge on the lofty volcanic high- 
lands of Armenia, whence the Pontic Ranges and the Taurus 
Mountains, the former overlooking the Black Sea and the latter 
the Mediterranean Sea, diverge so as to enclose the plateau 
of Asia Minor. Only the narrow straits of Bosporus and the 
Dardanelles separate this region from the Balkan peninsula, in 
which the same fold-mountain system is continued. 

The Eastern Margins.— -These are remarkable for the series of 
loops or curves, convex to the east, which can be traced both in 
the coast-line and in the bordering islands, and are also repeated 
by the edges of the Stanovoi and Khingan tilted blocks.^ The 
true Pacific border is formed by the Kamchatka peninsula, the 
Kurile Islands, Japan, the Lu Chu Islands, and the Philippine 
group; on all of these there are active and extinct volcanoes, 
of which Fuji-san in Japan is the most famous ; the region 
is also subject to earthquakes. Within this border lies a series 
of enclosed seas, the Seas of Okhotsk and Japan, the Yellow and 
East China Seas, and the South China Sea, all of which occupy 
basins due to the subsidence of crustal blocks. This eastern 
region is drained by the Amur, the Hwang-ho, and the Yangtse- 
kiang, which take their rise far within the central highlands, 
whence they descend by a series of rapids. The first and the last 
named are navigable for long distances from their mouths. The 
Hwang-ho has built up a great alluvial plain, over which its 
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course is very uncertain ; within the last century it found its way 
to the Yellow Sea by a mouth to the south of the Shantung penin- 
sula, instead of entering the Gulf of Pechili, as at the present 
day. The Tsin-ling Mountains, bordered by the parallel valleys 
of the Wei-ho and Han-ho, form an easterly prolongation of 
the Kuen Lun chain, and were possibly once continuous with the 
Mountains of Japan. To the south of the Yangtse-kiang lies an 
upland region with a very indented coast-line where the mountains 
have been carved out by erosion from a mass of very ancient 
rocks ; here the principal lowland is the Valley of the Si-kiang. 
The mountainous island of Formosa forms part of this region. 

The Southern Peninsulas. — Arabia is a tableland formed mainly 
of horizontal sedimentary rocks similar to those of the great 
African tableland, from which it is onty separated by the deep, 
narrow rift valley containing the Red Sea. This valley is pro- 
longed into Syria, where it contains the Jordan and the Dead Sea, 
The Arabian tableland is tilted, so that it presents steep borders 
to the west and south, while sloping gradually towards the Persian 
Gulf and Mesopotamia. It has neither lakes nor perennial rivers, 
except for some small streams in the south-west. The Persian 
Gulf once extended much farther to the north-west, but it has 
been gradually filled by the alluvium brought down by the 
Euphrates and Tigris from the highlands of Armenia and 
Kurdistan. . ri-GW'k-t 

TheJDekkan, the peninsular portion of India, is also a tableland 
built of rocks which have long been undisturbed ; it presents 
towards the Arabian Sea a very steep border or escarpment, 
which is known as the Western Ghats. Its eastern margin is less 
well marked, and here a geologically recent change of sea-level has 
caused the addition of a marginal belt of younger sediments, 
which form a coastal plain. A chain of rocky islands, known as 
Adam’s Bridge, bears witness to a former land connexion between 
India and Ceylon. The general slope of the tableland eastward 
causes most of the rivers, for example the Godavari and Kistna, 
to flow in this direction. Among the exceptions is the Narbada, 
which has cut a rocky gorge in the western margin and descends 
it by a series of rapids. The Dekkan is separated from the folded 
mountain system to the north by the extensive alluvial plains 
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drained and partly built up by the Indus and the Ganges, both 
of which rivers are still enlarging their immense deltas. 

In Indo-China, which forms the third peninsula, the mountain 
chains and rivers run from north to south. It is probable that 
the change from the west to east direction of the folded mountains 
of Central Asia was due to the resistant blocks of old rock found 
in Southern China and Siam, against which the folds were pressed. 
The coast of Annam has the same convex curve as those of China 
and Korea, and the bordering mountains rise up steeply from 
it, but slope more gradually towards the interior. The rivers of 
this region, notably the Irawadi and Mekong, bring down great 
quantities of silt from the highlands, and have built up very 
large deltas. The parallel chains of Burma are continued in the 
Andaman Islands and the Malay peninsula, and in Sumatra, Java 
and the Lesser Sunda Islands, where they resume an easterly 
direction. On all these islands there are numerous volanoes ; 
Ivrakatoa, in the Strait of Sunda, was violently active in 18S3. 

CLIMATE 

In the extreme north of Asia the climate is similar to that 
of the Arctic lowlands of Europe and North America. The 
winters are long, dark, and very cold, the summers short and cool, 
the precipitation is small and occurs mainly as snow. Farther 
south lies a belt with warm summers, exceedingly severe winters 
and a moderate summer rainfall ; here the climate is, similar 
to that of north-eastern Russia, except that the winter cold is 
more intense, and the temperature range correspondingly greater. 
Farther to the south-west the plains have a much hotter summer, 
a cold winter and a low rainfall. In the central highlands 
there is little precipitation except on the marginal mountain 
ranges, many of which have their summits above the snow-line, 
and all of which are snow-dad in winter. In the dry basins and 
plateaus which they enclose, the absence of clouds leads to very 
intense insolation and rapid radiation, so that the days are hot 
and the nights cold. Where the altitude is great, as in Tibet 
and the Pamirs, this effect is intensified by the rarity of the 
air, and in particular radiation is very rapid, so that although the 
sun is hot, the mean daily and annual temperatures are very low. 
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The western plateaus, owing to their lower latitude and their 
lower elevation, have much less severe winters than the central 
highlands. They form an extension of the Mediterranean region 
of summer drought, the precipitation occurring chiefly in winter 
and spring. It is fairly abundant on the borders of Asia Minor, 
but diminishes in the interior basins, and is especially low in 
Iran, where in consequence the summer heat is very great. 
Arabia is an extension of the almost rainless Sahara : it lies between 
the winter cyclonic rain belt and the belt of summer tropical 
rains ; only in the highlands of the south-west, as in the 
neighbouring highlands of Abyssinia, is there a regular rainfall. 
In Arabia, as in all the hot arid regions of Asia, convection 
currents are set up in still weather, producing whirling dust- 
storms which sweep across the desert. 

In the remainder of southern and eastern Asia the climate is 
determined by the monsoon wind system (see p. 103). In India 
the inflow of air in summer and the outflow in winter is confined 
to the area south of the Himalayas ; this great rampart prevents 
the warm moist winds from reaching Tibet, and also shelters India 
from cold blasts from the plateau in winter. The summer mon- 
soon is an extension of the south-east trade winds, which cross 
the equator and are then deflected to the right, becoming south- 
west winds. By July the system is fully established over India, 
the winds being generally south-west over the Dekkan, south over 
the Ganges delta, and south-east up the Ganges valley. The 
Indus basin is the last area reached by these winds, and the first 
from which they retreat, so that here the yearly rainfall is very 
low. It is heaviest on the Western Ghats, the Himalayas and. 
in Burma, where it is accentuated by the relief of the land. In 
eastern Asia the strength of the summer monsoon, and in con- 
sequence the amount of rainfall, diminishes as the latitude 
increases, while at the same time the strength of the winter 
monsoon increases. The northerly winter monsoon produces 
very low temperatures as far south as the North China plain, 
and the ports round the Gulf of Pechili are dosed by ice in winter. 
Throughout the extra-tropical regions cyclonic storms coming 
from the west bring some rain in winter and spring. In summer 
violent typhoons are generated in the South China Sea, and move 
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in a northerly direction towards Japan, while at the change of 
the monsoon tropical cyclones, equally destructive, arise in the 
Bay of Bengal and the Arabian Sea. The groups of islands to 
the south-east of Asia have a uniformly high temperature, owing 
to their position near the equator, and rain at all seasons, being 
swept alternately by the winds drawn towards Asia and those 
drawn towards Australia. 

REGIME OP THE RIVERS 

The rivers of the northern plain are ice-bound during the long 
winter, and as their mouths remain frozen after the upper courses 
have been freed, there are great floods in the spring. The Amur 
also is frozen during the winter, and is highest when the ice 
breaks up and the snow melts in spring. Rivers like the Syr 
Daria, Amu Daria, Euphrates and Tigris, which flow through 
almost rainless regions and are fed entirely by the mountain 
snows, become swollen in spring and early summer, when they 
flood their banks or fill the irrigation channels. 

Throughout the arid basins and plateaus the bordering snow- 
capped mountains give rise to numerous streams which are 
almost dry in winter, but in summer supply water to numerous 
oases before becoming lost in the sands. The larger rivers of the 
monsoon area are supplied both by the melting snows and the 
summer rains, and hence show a considerable difference of volume 
in summer and in winter. The Hwang-ho floods its banks for 
miles, but the Yangtse-kiang and the Mekong are regulated by 
lakes, such as the Tung-ting and Tonle Sap, which respectively 
receive the surplus waters of these two rivers. The flood waters 
of the Ganges and the Indus, especially of the latter, are drawn 
off into irrigation canals. 

SOILS 

Asia has a large number of important rivers which periodically 
flood their banks, and so have built up extensive flood plains and 
deltas of fertile alluvium. Throughout the highlands, too, and 
round their margins, there are numerous smaller alluvial plains, 
basins and valleys, such as the Yale of Kashmir in the Himalayas, 
and the Ferghana basin in the upper course of the Syr Daria. 
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In the arid regions the alternation of hot days and cold nights 
leads to a very rapid disintegration of the rocks, and owing to 
the absence of running water great accumulations of rock waste 
result, so that the valleys become filled up and the mountains are 
almost burned under their own debris. Powerful winds sweep 
away the lighter particles, and in many places, notably Gobi, the 
Tarim basin, northern and southern Arabia, and the borders of 
the Aral Sea, there are great stretches of shifting sand. Large 
deposits of fertile loess are found on the north-eastern and 
north-western borders of the Central Highlands, those of Northern 
China being the most famous. In many of the western valleys 
the loess is mixed with humus, and forms a rich black earth similar 
to that of Southern Russia. Valuable volcanic soils occur in 
Japan, Java and south-west Arabia, while over the whole of the 
north-western Dekkan there is a great sheet of old volcanic rock 
which has weathered to a fertile soil remarkable for its power of 
retaining moisture when other sods are parched and dry. Among 
other soils of local origin the "red earth" of Central China, 
formed by the weathering of an old red sandstone, is important. 

VEGETATION AND ANIMALS 

The extra-tropical vegetation regions continue those of 
Europe (see Fig. 95). In the north the treeless tundra is gradually 
replaced southward by the coniferous forest, which in Siberia is 
dense and is known as the taiga. It shelters valuable fur-bearing 
animals, such as the sable, mink, ermine, fox and squirrel. 
Towards the south the forest is replaced by grassy steppes, which 
occur partly on the plains, and partly within and along the borders 
of the central highlands, where they are more broken. In the 
Amur basin the larch, birch and Siberian pine of the coniferous 
forest are gradually replaced by the oak, elm, maple, and other 
deciduous trees, and in southern China the appearance of the 
mulberry, camellia, magnolia, bamboo and palm mark the transi- 
tion to the tropical forest. The hot, wet monsoon countries are 
densely forested in the regions of most abundant rainfall, while 
elsewhere there is a savannah or jungle, varying in richness accord- 
ing to soil and situation, and characterized by the abundant 
animal life which it shelters. Among forest trees the sal and teak 
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are important, the bamboo grows everywhere, and the coconut 
palm is found near the coasts, which are often fringed with man- 
grove swamps. A vegetation similar to that of the Mediterranean 
region in Europe is found on the fertile plains and valleys which 
border the plateau of Asia Minor, and also in Syria. Throughout 
central and south-western Asia, owing to the insufficient rainfall, 
there is a great development of semi-desert vegetation. Hardy 
drought-resisting shrubs and coarse .grasses growing thinly or in 
scattered clumps are characteristic, but much of the soil is bare. 
Only along the river and stream sides and by the lakes is there a 
richer green, due to reed swamps, rich meadows, or a thin belt 
of trees. Roaming over these thin pastures are herds of fleet- 
footed grazing animals, antelopes, gazelles, wild asses, and a few 
wild camels and wild horses. The mountains which border the 
central highlands and the south-western plateaus are well- 
wooded, many of their valleys are well-grassed, and below the 
snow-line there are Alpine pastures gay with flowers. Here sure- 
footed goats and agile wild sheep are found, and in Tibet the wild 
yak. Deserts practically devoid of vegetation are found in the 
driest regions where there are accumulations of sand, or where 
the soil is too saline to support plant-life. 

NATURAL REGIONS 

It will be found that the natural regions of Asia (see Fig. 128) 
repeat or continue those of neighbouring parts of Europe, 
Africa, and Australasia. 

A, The Tundra. — This region occupies most of the land lying 
in the Frigid Zone ; its irregular shore-line is ice-bound for the 
greater part of the year. 

B. The Coniferous Forest,— The forest of this type extends 
over the plains and north-eastern highlands, and is often broken 
by swamps in the west. Here the great temperature range and 
intensely cold winters are characteristic. 

0 . The Treeless Plains. — 1. The steppes form a belt of rich 
grass country with an excellent soil, and sufficient rainfall in 
summer. 2. The Caspian- Aral region , with its hotter summers 
and scantier rainfall, has a semi-desert vegetation, varied on the 
one hand by stretches of sandy desert, on the others by fertile 
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alluvial strips along the river and stream sides. The relatively fresh 
water lake Balkash receives part of the drainage of this region. 

D» The Central Highlands. — I. The dry basins and plateaus 
resemble the last region both as to their inland drainage and 
their vegetation, but owing to their superior altitude they are 
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there are mountain ridges separated by high or low valleys, bear- 
ing a vegetation of mountain forest and grassland. In the north 
the forest is coniferous, while in the warmer south and east it is 
deciduous on the lower slopes. The rain and snow-fall which are 
due to the height of the mountains feed the head-streams of the 
chief rivers flowing north, south, east or west across Asia. In the 
south-east, the broken character of the relief allows the monsoons 
to penetrate far inland, although the amount of rainfall soon 
diminishes, so that the mountain forest gives place to scrub or 
coarse grass on the interior ranges. 

22 . The Monsoon Lands. — i. The temperate region includes 
uplands and highlands clothed with mixed coniferous and decidu- 
ous forest, and the fertile plains of Manchuria and North China, 
which have a sufficient rainfall, cold winters and hot summers. 

2. The sub-tropical region includes the mountainous region of 
Central China and Japan. In the fertile valleys and basins the 
winters are milder than in the region farther north, while the 
rainfall is everywhere more abundant and more evenly distributed 
through the year, 3. The Ganges Plain and Indo-China form 
a tropical region with a mean annual temperature of over 20° C. 
(68° F.). The rainfall is heavy except in sheltered valleys, and 
there are large areas of tropical forest. The Ganges plain, the 
Irawadi, Mekong and Song-ka deltas, and the Si-kiang valley 
form important fertile lowlands. 4. The Indus plain has an 
insufficient rainfall, and is clothed with acacia scrub and poor 
grass ; it includes an area of sandy desert known as the Thar. 
The northern part, crossed by several rivers which feed the 
Indus, is the richest. Owing to the dryness the summer heat is 
intense. 5. The Dekkan lies almost entirely within the tropics, 
but owing to its superior elevation the heat is not so excessive 
as in the region just described. Dense forests clothe the western 
borders of the tableland and the hilly region just south of the 
Tropic of Cancer; elsewhere the vegetation is poorer, being a 
mixture of savannah and scrub. 

F, The South-Western Plateaus and their Borders. — 1. Iran 
is an arid region of inland drainage, with a semi-desert vegetation, 
except where snow-fed streams come down from the bordering 
mountains. The date palm is found in the extreme south. 
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where the mean annual temperature exceeds 20° C. 2, The 
highlands of Asia Minor, Armenia and Persia are better watered 
than the last-named region. The outer mountain slopes are well 
forested, and enclose grassy valleys, while the drier interior plains 
and valleys are clothed with scrub. 3. Mesopotamia and the 
neighbouring plains are the gift of the Euphrates and Tigris; 
near these rivers are stretches of rich alluvial soil, of which much 
is capable of irrigation and cultivation, and on which there are 
dense date groves. Elsewhere acacia scrub and coarse pasture 
■cdyer-theigrb^ 

G. The Mediterranean Borders.— These include a series of 
fertile valleys and plains which have the mild, sunny climate and 
the vegetation of evergreen trees and shrubs, characteristic of 
the similarly situated regions of Europe. 

H. Arabia. — This region is largely a hot desert area, but the 
northern and southern sandy or stony deserts are separated by a 
more hilly region, the Nej d, where the rainfall is slightly higher and 
a semi-desert vegetation is found, and where the valleys, though 
rarely containing running water, bear good pastures. In the 
south-west region also, where there is a rich volcanic soil, a 
heavier rainfall, and a temperature somewhat moderated by the 
altitude, the vegetation is more abundant. 

K. The East Indies and Philippines —These are tropical 
islands with a high temperature and abundant rainfall through- 
out the year. In many places they have a rich volcanic or 
alluvial soil. The lowlands are clothed with dense tropical forest, 
including many valuable palms, while on the higher ground there 
is a vegetation of the savannah type. 


For Authorities and Books for further reading, see end of Chapter XXV, 


CHAPTER XXV 



ASIA— POLITICAL AND ECONOMIC 
CONDITIONS 


RUSSIA IN ASIA 

Natural Regions .--Tundra (A), Coniferous Forest (B). 
Treeless Plains: The Steppes (C 1 ) ; The Caspian- Aral 
Region (C 2 ). Central Highlands : Portions of the Northern 
Margins of the Highlands (D 2 ). Monsoon Lands : Portions 
of the Temperate Monsoon Region (E la ). 

Political and Economic Conditions.— The Russian portion of 
Asia occupies about 6,000,000 square miles, and therefore more 

°l Mr e whole area ' b , u l the population amounts only 
• u y miUl0n persons ’ althou S h the whole of Asia is 

inhabited by perhaps 1,000 million people. 

fhe more favourable climatic conditions of the east and south 

of them h or! CaU rtl° fth f *} parityi " P°P uIation - but the resources 
he more northern lands only await development to provide 

he means of livelihood to many times the number of people at 

present hving in Russian Asia; the extension of fecffifes to 

~elTfir a r:L aVailabIe ^ grea * agriCUltUraI and mineraI 

The tundra lands yield little of commercial value excert 

in m mh 0ry a t nd SOme Skins and furs - These )atter are obtained 
g ^ ater amou nt from the coniferous forest region ; there 

V^ de in timber fr0m ttis ^ o^iog largely 
to the fact that the nvers, which form the natural means Z 
transport, run northward to the Arctic Sea ^ ° f 

canable !? PI> S ** southern Portion of the forest land are 
capable of cultivation, and the former already produce consider- 
able crops of wheat and oats, rye and potato! L being wo^ 

' • 402 J 
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of n° te . Large tracts of country are used for grazing * sheet 
cattle and horses are reared in great numbers, and an expo 
trade m dairy produce is developing. P 

In Russian Central Asia, the strips of irrigated land borderin, 
the rivers and oases are valuable for their' agriculture ; cottoi 
and rice are of importance ; silk is another product On ai 

moTnteinr o rCentrai et r en ^ deSCrtS ° f Tmtetan ’ “d th, 

Tashkent, ^ 

The very extensive mineral resources include gold silver 
copper and graphite, all obtained from the northern mardnl oi 
the central highlands of Asia ; the south-western portion of thb 
region (D*) also yields petroleum. Coal deposits Be beneath the 
steppes in the west, at the borders of the steppes and the cental 
highlands, and m the eastern marginal lands north of Vladivostok, 

and rallW tP haS already led t0 “migration 

and trade. The line from European Russia crosses the fertile 

un^rt,' K * r fS 1 ;. 0msl£ and Novosibirsk where it links 
up with the Turksib hne coming from Turkestan between the 
steppes and the highlands. The Siberian railway continues 
eastward through the forest region south of Tomsk, with which 
it is joined by a short line, to Irkutsk near Lake Baikal The 
last stage is north of the Amur river to Vladivostok, though a 
more direct route goes through Manchukuo. Vladivostok is the 
chief 1 acific port of Russia, but although as far south as latitude 
43 -N., it suffers the disadvantage of being ice-bound for more 
than a month in winter, a passage being kept open by ice-breakers. 

Two railway routes, besides the " Turksib, ’ ’ penetrate Russian 
Central Asia ; the Trans-Caspian railway passes from the Caspian 
bea through Merv and Samarkand to Khokand ; the other crosses 
from Europe south of the Ural Mountains, skirts the Sea of 
Aral, and proceeds up the valley of the Syr Daria to Tashkent 



Political and Economic Conditions.— The various territories 
that until recently formed part of the Chinese dominions are now 
in a condition of political change due to the extension of Russian 
influence from the west and to the extension of Japanese conquest 
from the east. 

China Proper occupies an area of nearly million square 
miles, including parts of the temperate, sub-temperate and tropical 
monsoon lands and, behind these, parts of the margins of the central 
highlands. As these regions are generally well-watered and 
thoroughly cultivated, the population is dense and estimated to 
amount to over 400 millions- — the largest of any State in the world. 

The great agricultural production of China Proper is due in 
part to the physical factors of summer heat, abundant rainfall, 
and the fertility of the alluvial and loess soils, and in part to human 
factors, such as the methods of thorough cultivation, including 
widespread irrigation. The people are most careful and 
industrious gardeners (for gardening is a better term than farm- 
ing for this intensive cultivation), and the forests have Iona 
since largely given place to agriculture. 

In the centre and south rice is the most important crop. It 
requires very intensive labour and its great yield makes possible 
the sustenance of that labour. Overlapping rice in the centre 
and extending to the north is wheat, grown 011 an even larger 
area than rice. ^ In much the same regions as wheat, barley and 
maize are obtained. In northern China, two important grain 
crops are millet and kaoliang. Soya beans are now a widespread 
crop, used for several purposes. 

. anc1 chickens are reared all over China, but few other 
animals except draught oxen. Fish, from rivers and Bonds arp 
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has been an important crop of the more mountainous regions 
of the wesLandmorthv:: -:- ^ 

The mineral wealth is great. Coal exists in almost every 
province of China Proper and Manchttkuo, and its amount 
is probably greater than in any other country excepting the 
United States; the greater deposits, however; lie mainly in the 
interior and as yet are but little worked. Iron and salt are 
abundant in the centre, and copper, silver and tin in the south- 
west of China Proper. 

Metal working is on a small scale, but the making of silk arid 
cotton goods and the milling of rice and wheat are being developed. 
The resources in raw materials; minerals and labour will in the 
future afford the basis of great manufacturing industries. 

The slow development of the country was due largely to the 
conservatism of the people, and the extent to which the mountains 
and deserts of the interior isolated these productive regions 
from European influence. Also, there is a lack of transport, 
for of the great rivers only the Yangtse is navigable far into the 
interior. That river is navigable for steamers for more than 
1,000 miles, while the city of Hankow, the great inland centre of 
trade, can be reached by ocean-going vessels. The river Yangtse, 
therefore, has a great amount of traffic, mainly concerned with 
domestic trade, and near its mouth is Shanghai, which is the 
largest city in China, with 3! million inhabitants; and carries 
on more trade than any other Chinese port. The upper Yangtse 
and the greater part of the courses of the Hwang-ho and the 
Si-kiang are impeded by rapids, and. the shifting channel of the 
Hwang-ho is a difficulty in its lower course. Near the mouth of the 
Si-kiang is Canton. The Imperial (or Grand) Canal connects 
the rivers flowing into the Gulf of Pechili with the mouth of the 
Yangtse, crossing the alluvial plain of the Hwang-ho from north 
to south. \ 

Railways are as yet very few, being most important in the 
north, where they connect the old capital, Peiping (Peking) with 
Tientsin, the Gulf of Pechili and southern Manchuria to the east, 
and to the south with the basin of the Hwang-ho and with the 
Yangtse at Hankow and at Nanking, which followed Peking as 
the capital of China. 
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Manchukuo, or Manchuria, has been detached from China 
and made an independent State under the dominance of Japan. 
It forms a large part of the temperate monsoon region and its 
productions are similar to those of north China, though large 
areas are still forested uplands. On about half-a-million square 
miles lives a population of over 30 million people, nearly all 
Chinese, who cultivate grain and soya beans. 

Mongolia and Sinkiang (including Chinese Turkestan), 
on the north-western margins of the central highlands, have come 
largely under Russian influence. Although their area is huge 
they have only a small population, of mixed origin, in part 
nomadic herdsmen and in part cultivators of irrigated river- 

Val mX! f nd °f scs ; Caravan routes mce t at the capital, Lhasa. 

• m the hnart of the Asiatic Highlands, is practically 

independent, and its relatively few inhabitants have little com- 
munication with the outside world. 

nff 5 ,°“* f i fortified British possession, is a small island 

toCMna mOUth ^ ^ Cant ° n Rivcr and a com mercial gateway 

JAPANESE EMPIRE 

Natural Regions.— Monsoon Lands : Portions of the Tem- 
perate Monsoon Region (E 1 ) ; Portions of the Subtropical 
Monsoon Region (E*). 1 

Political and Economic Conditions.— The area of Tapani 
(150,000 square miles) is only one-tenth that of China Proper 
and its population (over 70,000,000) is one-fifth that of its greater 
neighbour lhus Japan in regard to both area and population 

do ouhf Cd H kl ? er 7 Britain ' whiIe in re S ard to density of 
p p atxon the two island groups are somewhat similar. In the 

krae^-n^ ’ tb f com P^tively dense population is due 

largely to the agricultural resources of the country as well as to 
manufacturing and commerce. 

flreJt!?^°f+i ntam ° U !i CharaCter ° f J apan reduces the agricultural 
Chinn +u l t C more , than one -tenth of the total surface, but, as in 
cum ' aummer heat and abundant rainfall, together with the 
skill and mdustry of the people, result in a great production. 



ASIA-POLITICAL AND ECONOMIC 


Both the lowlands and the terraced hills bear rice, which is 
the chief agricultural product ; nevertheless, rice and other food- 
stuffs have to be imported. Barley, rye and wheat are cultivated, 
but the total area given to these crops is much less than that 
devoted to rice. Mulberries are widely grown, except in the 
northern islands, and the quantity of silk from the silkworms which 
feed upon the leaves is great, but .as in other countries the silk 
production has declined owing to the competition of artificial silk 
(rayon). Tea, cotton and tobacco are grown in the sub-tropical 
monsoon 'area. ■ .:y-.CT'b' 

The chief mineral is coal, but the annual yield, although 
increasing, is not great. Some gold and copper are also mined. 
The poverty in minerals is in part compensated by an abundant 
supply of water-power. The fisheries of Japan have considerable 
importance. sh-: 

Manufacturing has developed remarkably, both in small 
domestic work and in factory organisations. Silk, rayon, cotton 
and other textile goods are produced, and recently metallurgy, 
machine-making and chemical industries have become important. 
The industrial development is shown in the foreign trade : the 
chief imports are raw cotton and wool, iron and metals, and rubber, 
while the exports include rayon and cotton goods, raw and manu- 
factured silk, and various manufactured small articles such as 
glass-ware and toys. 

The great cities of Japan are situated either on or near the 
coast and the largest lie around three inlets of the southern 
shores of Honshiu (the tf Mainland "). The capital, Tokyo, with 
about seven million people, is at the head of the Bay of Tokyo ; 
nearer the entrance of this bay is its port Yokohama, which can 
accommodate larger vessels. Farther to the west lies Nagoya, 
at the head of an inlet which also is not deep enough for large 
modern ships in its upper portion. Still farther west is Osaka, 
with three million inhabitants, on the Bay of Osaka ; this city, 
too, is hampered by the silting up of the inlet, and the port of 
this district is Kobe, on the opposite side of the bay. Behind 
Osaka lies Kyoto, the old capital of Japan. Nagasaki, on Kiushiu, 
is a port which has the advantages of a good harbour facing 
China, and local supplies of coal. 
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The island of Formosa was ceded in 1895 by China after its. 
deleat by Japan. The island has a population of about six 
millions, and produces tea, camphor, sugar and rice. 

As a result of the Russo-Japanese war, the southern part of 
Sakhalin was ceded to Japan in 1905. At the same time Korea 
was taken under Japanese protection, and in 1910 it was annexed 
Ihis peninsula is more than half as large as Japan Proper, but 
its population is only about twenty-five millions ; the capital is 
oeoui. It is almost entirely an agricultural country, producing 
nee, beans, wheat, tobacco, cotton and hemp. There are coal, 
iron, copper, gold and other minerals, but these are little worked. 

FRENCH INDO CHINA 

Natural Regions.— Gmfra/ Highlands: Portions of the 
South-eastern Margins (D 3 ). Monsoon Lands . Portions 
of the 1 ropical Region (E 3 ) . 

t , Po ^ t ! caI , and Economic Conditions.— The eastern portion of 
ndo-Chma is a French possession with 25 million inhabitants, 
he northern province is dong King ; the delta of the Song-ka 
earing great crops of rice is at present the productive and 
populous part of this province, the interior being a highland 
continuation of China and possessing valuable deposits of coal and 
o ier minerals. South of Tong King is Laos, mainly forested 
highland, while the out-curving portion of the east coast is known 
as Annum. The upper portion of the Mekong forms the western 
oun ary o' French Indo-China, but the lower course and delta 
c JS* n er co ™P rise the fertile provinces of Cambodia and 
Cochin China. Rice is the chief production of the alluvial 
and, the mountainous regions have great resources in their 
inber and minerals, and the cultivation of spices, cotton tea 

HW a ii 0t c Cr P , r ° dlICtS iS Cam ' ed on - The chief towns are 
Hanoi on the Song-ka, and Saigon near the Mekong estuary. 

SIAM 

Natural Region.— Monsoon Lands: Portions of the 
Tropical Region (K 3 ). tnt 

k v dilffiSSSil 
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the east is the land drained by tributaries of the Mekong, 
but the many rapids have isolated this region and prevented its 
development. (2) In the centre is the basin of the Menam ; the 
banks of this river and its tributaries, together with its delta at the 
head of the Gulf of Siam, are the home of the bulk of the people of 
Siam. Rice growing and fishing are the chief occupations of the 
valley folk, and the forests yield timber and rubber ; consequently 
rice, rubber, teak, and dried or salted fish are the principal 
exports. (3) In the south, Siam possesses a considerable part 
of the isthmus connecting the wider extremity of the Malay 
Peninsula with the mainland ; the characteristic product of this 
region is the tin from the granitic mountain range. Bangkok, on 
the Menam delta, is the capital and the only town of importance. 

THE STRAITS SETTLEMENTS AND MALAY STATES 
Natural Region. — The East Indies and Philippines (K). 

Political and Economic Conditions. — The wide extremity of 
the Malay Peninsula comprises four “ Federated Malay States, 
which are under British protection, together with three much 
smaller areas which form the British “ Straits Settlements. ” These 
are Penang, at the north-west of the region, Malacca on the Strait 
of Malacca, and Singapore, an island at the southern end of the 
peninsula. As in the Siamese territory to the north, plantation 
rubber and tin are the chief products which are exported ; there 
are also copra, palm-oil, fruit and timber. Singapore, the port 
which stands on the island of the same name, has developed 
rapidly in consequence of its situation at the extremity of the 
peninsula which separates eastern Asia from southern Asia, 
Africa and Europe. It is now a great centre of trade and a 
strongly fortified naval dockyard and air-port. 

THE MALAY ARCHIPELAGO 
Natural Region. — The East Indies and Philippines (K). 

Political and Economic Conditions. — The islands between the 
Indian and Pacific Oceans may be divided into three groups. 
Bordering the Indian Ocean are the Sunda Islands, of which the 
largest are Sumatra and Java ; these are all Dutch, with the 
exception of the eastern portion of Timor, which is Portuguese. 
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Sugar, rubber and petroleum are the chief commodities exported, 
followed by copra, tea, tobacco, coffee and tin. The most pro- 
ductive and extraordinarily densely populated island is Java, 
with over 40 million people ; Batavia is the seat of government 
° a if East Indies and one of the chief centres of trade. 

The central group of islands consists of Borneo, Celebes and 
e Moluccas or Spice Islands. This group is entirely Dutch, 
except the north-west portion of Borneo, which is under British 
protection. The products are much the same as those of the 
hunda Islands. 

The north-eastern group comprises the Philippine Islands, 
now a Commonwealth under the suzerainty of the United States. 

he most important island is Luzon, on which stands the capital, 
Manila. Sugar, Manila hemp, copra, coco-nut oil and tobacco 
are exported. 

Almost all parts of the archipelago have mineral deposits. 
At present there is but little mineral production, besides oil 
tm and some coal and gold. 


Natural Region . — The East Indies and Philippines (K). 
Political and Economic Conditions. — The island of Ceyloi 
should be grouped with the East Indies rather than with India ii 
respect of climate, and politically it is quite separate from th 
ndian Empire. It is half the size of England, with about su 
million people, and is adminstered by a British Governor. 

,, kf at and rainfall are considerable and well distributee 
* he y ear > the soi J is fertile, and there is an abundance 
■ both of plant and animal life, European traders have established 
great plantations of rubber, cacao, cinnamon and tobacco. 

normous numbers of coco-nut palms supply food to the people 
and copra, fibre and oil for export. Rice is an important crop' 
and yet has to be supplemented by importation. The minerS 
resources include graphite, rubies and sapphires, and there are 
pearl fisheries m the north. All these products (except the rice) 
are exported. Colombo, the capital, is the great port of Ceylon * 

L 1S ak ° A CC v trai pdnt in the Indian °cean and therefore an 
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BURMA 

Natural Regions.— Central Highlands : Portions of the 
South-eastern Margins (D 3 ) ; Monsoon Lands : Portions of 
the Tropical Region (E 3 ). 

Political and Economic Conditions.— Burma is now, like 


of India ; on an area more than twice that of the British Isles it 
has a population of about 16 million people. It is very similar 
to other portions of Indo-China in structure and productions, 
and rice is the chief product of agriculture. Most of the people 
live along the coastal lowlands, or in the valleys and deltas of the 
rivers. The navigable Irawadi therefore connects the populous 
areas ; Mandalay is the centre of the interior lowlands, and 
Rangoon stands on the great delta. Much petroleum is exported, 
though most of the other minerals except silver are little worked. 
A considerable export of teak and rice is carried on from Rangoon. 

THE INDIAN EMPIRE 

Natural Regions. — Monsoon Lands : The Ganges Plain 
(E 3 ) ; The Indus Plain (E*) ; the Dekkan {E 6 }. Central 
Highlands : Portions of the South and South-western 
Margins (D 8 and D 4 ). South-western Plateaus ; The South- 
eastern portion of the Iran Plateau (F 1 ). 

Political and Economic Conditions. — India consists of a Feder- 
ation of British Provinces and of Native States, all having a 
certain measure of self-government, but subject in particular 
respects to the Viceroy appointed by the British Government. 
Its total extent is 1,800,000 square miles, and it has a population 
of over 350,000,000 persons. This great population is very diverse 
in regard to race, language and religion, as was shown in Chapter 
XII. The Gurkhas' country of Nepal, in the central Himalaya 
region, is an independent Kingdom. The differences in regard 
to relief and rainfall lead to great differences in the economic 
activities of the various regions. 

The basin of the Ganges and Bramaputra is the most productive 
and densely populated part of India. Here there is a great 
summer rainfall, but in the drier part the fields are irrigated either 
with water brought by rivers and canals from the mountains. 
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or with the water from wells sunk through the soft soil. Jute and 
indigo are grown on and around the delta, and rice everywhere 
except in the higher and drier regions, where its place is taken by 
millets ; rice and millets form the chief food-stuffs of the people. 
Tea and timber are obtained from the mountain slopes, wheat is 
grown around the upper courses of the Jumna and Ganges, 
and the sugar-cane and oil-seeds are fairly widely distributed. 

Calcutta, with ik million inhabitants, stands on the delta. 
Besides being a port it was the seat of government, but Delhi, 
on the Jumna, is now the capital and in the hot season the 
administration is transferred to Simla, in the Himalayas. Delhi 
and Agra are famous in history, with beautiful buildings. 
Cawnpore on the upper Ganges is becoming important as a 
manufacturing centre, for here, as at Calcutta, Bombay and 
elsewhere, the making of textiles, especially of cotton and jute, is 
developing. The raw ma terials are produced in the country, there 
are deposits of coal within and on the margins of the Dekkan, 
there is an abundance of cheap labour and a great market for 
such goods among the huge population. Lucknow, Allahabad 
and Benares are other great towns of this region. 

The basin of the Indus extends far into the Himalayan high- 
lands in the native State of Kashmir. Because the head-streams 
of the river have cut valleys in the north-west highlands, there 
are here passes through which have come past invasions, and 
until recently the mountain tribes descended upon and plundered 
the dwellers in the lowlands. Both to provide against invasion 
and to ensure the peace of the borders, the Empire has been 
extended into the highlands, and the passes have been fortified. 
Specially noteworthy are the Iihyber Pass leading to Afghanistan, 
on the Indian side of which are the military stations of Peshawar 
and Rawalpindi, and the Bolan Pass in Baluchistan, which has 
been made a province of India. Owing to the scanty rainfall, 
the fertility of the Punjab is due largely to irrigation from its 
five rivers, the Indus, the Jehlum, the Chenab, the Ravi, and the 
Sutlej ; this irrigation is the work of the British Government, 
and it has made possible the growth of great quantities of wheat. 
Cultivation extends as a narrow strip along the lower Indus, 
but widens again at the delta. The chief towns of the Punjab 
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are Lahore and Amritsar, and the port of the region is Karachi, 
west of the delta. 

The Dekkan has three types of vegetation. (1) The mountain- 
ous western and northern borders are forested. They have 
sheltered some of the most babkw^^ and have little 

economic importance, except for timber (chiefly teak), and in the 
south the plantations of tea and coffee. (2) The interior has 
normally but little rain, and when the supply is below the normal, 
the drought is very serious ; consequently famines are more 
frequent here than in other parts of India. This region is 
largely a grassland, the river valleys being naturally the more 
fertile portions. Millets are a common crop, and wheat is 
obtained in the northern part. Cotton is grown in the north- 
west upon the " black cotton-earth,” a volcanic soil which retains 
moisture long after the rains have ceased. (3) The fertile coastal 
lowlands have abundant summer rains in the west, and no, lack 
in the east ; also the deltas of the rivers flowing into the Bay of 
Bengal are irrigated by canals. AH these lowlands have a great 
production, especially of rice and millets ; consequently they are 
densely populated. Coal is found near the north and north-east 
borders of the Dekkan ; in the latter region, near the Ganges delta, 
iron is also found and iron- works have been established. Gold, 
manganese and other minerals are mined to some extent. The 
Western Ghats give water-power used in the cotton mills in and 
near Bombay. The largest cities are Bombay on an island off the 
west coast, Madras on the east coast and Haidarabad in the interior. 

The railways of India are now very extensive. The Indus and 
the Ganges are useful waterways, but the rivers of the Dekkan 
are impeded by rapids and the fluctuations in the volume of 
water render navigation difficult. The chief exports are raw 
and manufactured jute, raw and manufactured cotton, oil seeds, 
tea, hides and skins, various metals and ores ; the imports are 
chiefly cotton goods, machinery and other metal goods. Much of 
this commerce passes through Calcutta ; Bombay, owing mainly 
to its sheltered harbour and comparative nearness to Europe, is 
also very important, while Rangoon, Madras and Karachi share 
most of the remaining trade. A caravan route through Srinagar, 
Leh, and the Karakorum Pass/ leads to Central Asia. 
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AFGHANISTAN 

Natural Regions. — Treeless Plains : Portions of the 
Caspian- Aral Region (C 2 ). Central Highlands: Portions of 
the South-western Margins (D 4 ). South-western Plateaus : 
Portions of the Iran Plateau (F 1 ). 

Political and Economic Conditions. — Afghanistan is an arid 
region of mountain and plateau, its barrenness relieved only 
by fertile river valleys where irrigation is possible. The popula- 
tion is probably about twelve million, and consists of many tribes 
of hardy, warlike people, owning scanty allegiance to the King of 
Kabul This city is therefore the capital ; it stands upon the 
Kabul river, which flows eastward into the Indus from near 
the centre of the country. From the centre westward flows the 
Hari-Rud, and in its cultivated valley is Herat, near the Persian 
border. Other rivers flow to the south-west into the relatively 
fertile depression of Seistan ; the largest of these rivers Is the 
Helmand, on one of the head-streams of which is the city of 
Kandahar, whose name, like that of Kabul and Herat, is associated 
with the warfare which has throughout history characterized this 
■** buffer land " between India and the lands of the north-west. 


IRAN (PERSIA) 

; Natural Regions. — South-western Plateaus and their 

Borders: Portions of the Iran Plateau (F 1 ), of the High- 
lands (F 2 ), and of the Plains around Mesopotamia (F 3 ).. 

Political and Economic Conditions— In most respects Iran 
resembles Afghanistan, but its southern boundary is formed by 
the coast of the Persian Gulf and the Gulf of Oman ; in the south- 
west it includes part of the alluvial lowlands at the head of the 
Persian Gulf, and part of its northern boundary is the shore of 
the Caspian Sea. It is far larger than Afghanistan, and has 
about fifteen million people. Tehran, the capital, and Tabriz are 
the largest towns. As in Afghanistan, cultivation is dependent 
upon irrigation, and the keeping of goats and sheep is an important 
occupation, for the wool is used for the manufacture of carpets 
and shawls of great value. Oil is found in the south-western 
mountains, and is piped to the coast by a British Company. 
Trade is carried on by mews of caravans, and besides the oil, 
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rugs and carpets, the chief exports are fruits and some opium and 
silk. The imports are of cotton goods, machinery, sugar and tea, 


SOUTH-WESTERN ASIA 

Natural Regions . — The South-western Plateaus and High- 
lands (F 2 ). Mesopotamia and the neighbouring Plains ( F s ). 
The Mediterranean Borders (G). Arabia { H). 

Political Conditions. — After the war of 1914-18, Turkey 
retained little more than Asia Minor, in which the people are 
practically all Turks professing the Mahometan religion, but it 
gained by a more efficient government which has encouraged 
great internal developments. The State has about 17 million 
people, and the new capital of Ankara is becoming a modern city. 

Syria extends from the Mediterranean to northern Mesopo- 
tamia. It is an independent republic which was earlier under a 
French mandate from the League of Nations ; most of its 2 million 
inhabitants are Mahometans. South of the Syrian republic are 
Lebanon and other territories where there is a larger proportion 
of Christians, and the government is still under French control. 

Further south again is Palestine, which has been governed 
under a British mandate ; a difficult situation has arisen by the 
immigration of many Jews into an area which had been inhabited, 
though sparsely, by a predominantly Mahometan Arab population. 

Transjordan, though under the Palestine mandate, has been 
made , an independent Arab Kingdom. Iraq consists essen- 
tially of the greater part of Mesopotamia. It is another Mahome- 
tan country which has obtained complete independence ; its 
subjects number about 3 millions. 

The remaining part of South-west Asia is known as Arabia. 
Apart from relatively small states such as Yemen and Oman and 
the British Protectorate of Aden, all by the southern coasts, it 
forms the Kingdom of Saudi Arabia. Arabia has an area of about 
a million square miles, but because of the largely desert conditions 
its Mahometan population numbers only about 10 million persons. 

Economic Condition^,— The most populous portions are the 
north-western lowlands which by climate and productions belong 
to the Mediterranean lands. The plateau of Asia Minor is on the 
whole infertile, and though opium, wheat and other crops are 
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at present, and dates are exported from the Euphrates-Tigris 
delta. These rivers are navigable ; ocean steamers can ascend 
to Basra and river steamers to Baghdad. 

In Asia Minor the chief port is Smyrna, whence raisins and 
figs, opium, cotton, and barley are exported. From this port, as 
from the coast of Asia Minor opposite Istanbul, railways ascend 
to the plateau, and the Baghdad railway links this region 
with the Euphrates and Tigris lowlands and the Persian Gulf; 
thus it forms an important link between India and the Far 
East on the one hand, and the Mediterranean and Europe on 
the other. A branch passes through Aleppo and Damascus, the 
two great centres of caravan trade between the Mediterranean 
Sea and Mesopotamia, and skirting the desert continues south- 
ward by the Pilgrims’ Road to Medina, near Mecca. 

The Syrian port of Beirut and the oasis of Damascus are 
separated by the Lebanon and Anti-Lebanon ranges, but are 
joined by a railway. From Damascus another line passes through 
Samaria and the fertile plain of Philistia, and skirting the 
Mediterranean coast links this region with Egypt. Jerusalem is 
on the rather bare highland of Judea, but is connected by rail 
with this line and also with the port of Jaffa. Adjoining Jaffa 
is the large Jewish settlement of Tel Aviv, and the neighbouring 
coastal plain has been developed, especially for fruit. 

Yemen is the most fertile part of Arabia, and is famous for 
its excellent coffee. Near the entrance to the Red Sea is Aden 
a small British possession and an important coaling-station. 

„ in the Eastern Mediterranean, forms part of the 

Bntish Empire. Its products, wheat, wine, olives and silk, are 
typical of the regions of summer drought. 

r . Authorities and Books for Further Reading 
Geographte bmversdk, Tomes 5, 8, 9 (Paris: Colin) 

L. Dudley Stamp : Asia (Methuen), 


CHAPTER XXVI 


NORTH AMERICA— PHYSICAL 
CONDITIONS 

Position and Extent.— North America is a triangular-shaped 
land-mass, broad in the north, where it is broken up into numerous 
islands, and narrow towards the south, where the Isthmus of 
Tehuantepec may be taken as its limit. It thus extends from 
within 20° of the north pole to within 20° of the equator, the 
greater part lying within the temperate zone, ihe narrow and 
shallow Bering Strait, often ice-blocked, alone sepaiates it 
from Asia to the west, while towards the east it is linked up with 
Europe through Greenland, Iceland and the b aroe-Icelandic 
submarine ridge. To the south, Central America arid the narrow 
Isthmus of Panama form a land bridge to South America. 

RELIEF, STRUCTURE AND DRAINAGE 

Main Divisions.- According to relief the continent falls into 

four divisions, the eastern highlands, the western highlands 
and the interior plains which are sub-divided into northern and 
central regions, for the badly drained noithem area, vn \ 1 .s 
numerous lakes and irregular, complicated river systems contrasts 
strongly with the central area which forms the basin of a single 
vast river system, that of the Mississippi. These lour divisions 
correspond to four structural divisions (see lug. 5 o) > ie \ 
highlands have been carved out by erosion from an old 
crustal block ; the western highlands are of moie recent dat , 
and are due to folding, fracturing, and uplift on a very tags 
scale; the northern plain is the oldest part of the contmcne, 
consisting of very unden t rocks worn smooth by age ong • 
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the central plains. To the north-east of the Hudson River 
many of the surface features are the result of glaciation ; deep, 
irregular deposits of boulder clay have interrupted the drainage, 
so that small lakes are numerous, while the rivers cutting down 
through these soft deposits have in many places reached hard, 
buried ridges which formed part of the original surface, and at 
these points their courses are broken by rapids and waterfalls. 

Rocks bearing coal and iron ore are an important feature in 
the Appalachian System. 

The Western Highlands.— This great highland system 
stretches from the Isthmus of Tehuantepec to the Bering Sea, 
where the volcanic Aleutian Islands link it up with the moun- 
tainous island loops which border Asia. The name Rocky 
Mountains is now usually confined to the bordering ridges which 
overlook the central plains. As in the case of the eastern high- 
lands, the northern area, once heavily glaciated, contrasts with 
the southern area ; the northern part of the western coast has 
been drowned and the inlets take the form of fiords, while a series 
of islands, of which Vancouver is the largest, corresponds to 
the Coast Range, which forms the almost unbroken shore-line 
south of Puget Sound, and to the highland peninsula of Lowm 
California. Parallel to this westernmost line of heights are the 
Cascade Mountains, which extend behind the coast of British 
Columbia, and the Sierra Nevada which are continued southward 
along, the coast of Mexico by the Sierra Madre. Between the 
parallel ranges lies the flat-floored Californian valley, filled with 
fertile alluvium brought from the neighbouring mountains, and 
drained by the Sacramento and San Joaquin rivers ; correspond- 
ing to this valley but farther south is the Gulf of California. 

The northern part of the highland system consists mainly 
of well-marked lofty ridges, such as the Gold and Selkirk Ranges, 
while the rivers, of which the Fraser and Upper Columbia are 
typical, flow in deep zig-zag valleys ; but farther south the ridges 
separate to embrace wide plateaus and basins. Across a great 
plateau built of horizontal layers of basalt the Snake and Lower 
Columbia rivers flow in canons sometimes 3,000 feet deep ; 
farther south the Colorado River has cut its still deeper and 
more famous canons into a plateau consisting of vast horizontal 
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layers of sedimentary rocks. Between the Wahsatch Mountains 
and the Sierra Nevada lies the Great Basin, which has no outlet 
to the sea, with the result that the ridges which cross it are half 
buried under accumulations of rock-waste ; this basin is dotted 
with salt lakes, of which Great Salt Lake is the largest. Farther 
to the soutN the western and eastern Sierra Madre enclose the 
' ■ 1 is Partly drained by the Rio Grande 

P' -~r-5 no outlet, so that 

are saline depressions and great accumulations of 

are scattered both active 
Popocatepetl (18,000 ft.), and 
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plateau of Mexico, which 
del Norte, but of which a considerable area has 
here too there 
rock- waste. 

Throughout the western highlands 
and extinct volcanoes, such as T 
many localities are subject to earthquakes (see Fig. 56) 
Yellowstone National Park, which is a lava plateau crossed by 
the deep Yellowstone canon, there are numerous geysers and 
hot springs. No such evidences of crustal instability are found 
m the older parts of the continent. In the extreme north the 
interior of the Alaskan area drained by the Yukon River is little 
mown, but like the rest of the mountain system it is rich in 
valuable mmerals. Mount Mackinley is the highest peak. 

The Northern Plain.— The ancient peneplain of granites 
and crystalline schists, known as the Laurentian Shield, slopes 
towards a depression filled by the waters of Hudson Bay. Its 
boundary is roughly defined by a series of great lakes, of which 
the Great Bear and Great Slave Lakes form part of the Mackenzie 
system draining to the Arctic Ocean; Lake Winnipeg, which 
receives the waters of. the Saskatchewan, has an outlet, the 
Nelson River, to Hudson Bay, while Lakes Superior, Michigan, 
f and Ontario are drained by the St. Lawrence River 
to the Atlantic Ocean. Between Lakes Erie and Ontario are 
the famous Niagara Falls and Gorge ; at the close of the Ice 
Age, when owing to the melting of the ice from the St. Lawrence 
valley the waters from the lakes again flowed north-eastwards, the 
stream from Lake Erie fell over the edge of a steep limestone 
and f™? then ’ owm £ to erosi °n, the waterfall has 

caiJS faither and farther u P~ strea m, thus gradually 

camng out the narrow gorge. The drainage of the Great Lake 

region underwent several changes at the close of the Ice Age, 
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and at one time the three upper lakes were drained through 
Georgian Bay, Lake Nipissing and the River Ottawa, a route 
along which the construction of a canal has often been suggested. 

The ice-sheet has left numerous traces upon the surface of 
the peneplain ; in many places the rocks are scratched, polished, 
and scraped bare of soil, while glacial waste fills the valleys and 
hollows. Numerous lakes occupy waste-blocked valleys and 
ice-scooped rock basins, and owing to the gentle slopes and the 
impermeable nature of the rocks much of the land is badly 
drained and swampy. The larger lakes which outline the border 
of the peneplain were once even more extensive, and large deposits 
of fertile alluvium mark the sites from which they have retreated. 
The greatest of these older lakes occupied the area in which now 
lie Lakes Winnipeg, Winnipegosis and Manitoba, and the Red 
and Saskatchewan Rivers ; its sediments form the level and 
exceptionally fertile wheat fields of this region. The ancient 
rocks of which the peneplain is composed are rich in valuable 
minerals, Including copper, gold, nickel and iron. 

The Central Plains. — Great plains of undisturbed sedi- 
mentary rocks form the basin of the Mississippi, whose waters 
are separated by almost imperceptible divides from those flowing 
to Hudson Bay and the St. Lawrence. The plains rise gradually 
westwards to a height of over 3,000 feet before the foot of the 
Rocky Mountains is reached, and their surface is undulating 
rather *>than level. Two important tributaries of the Mississippi, 
the Missouri and the Ohio, approximately indicate the southern, 
boundary of the area once covered by the ice-sheet. The rivers 
of the plain have encroached upon the neighbouring regions on 
either hand, for the headwaters of the Missouri, Platte, Arkansas, 
and many others are behind the bordering Rocky Mountain 
ridge, in which they make important gaps, while the Upper 
Tennessee forms one of the longitudinal valleys of the Appalachian 
System. The rivers from the west bring down enormous loads 
of silt, and below the Ohio confluence the Mississippi meanders 
over a wide alluvium-floored flood-plain, bordered by low bluffs, 
finally entering the Gulf of Mexico, where it is constantly ex- 
tending its large delta. On the portion of the plains once covered 
by the ice-sheet there are extensive glacial deposits, including 



Pressure, Winds and Rainfall —January. In this month, 
which is typical of the winter conditions, the average pressure 
over the interior of the continent is relatively high, and the pre- 
cipitation therefore low. The stormy westerlies sweep the west 
coast as far south as 35 0 S., causing a rainfall which is made 
heavier by the relief. Cyclones passing north-eastwards from 
the Gulf of Mexico, and eastwards from the Great Lakes, are the 
cause of the winter rains in the eastern regions ; but the frequent 
formation of anticyclones with outblowing winds over the cold 
interior makes strong north-westerly and westerly winds prevail 

as a rule, except in the southernmost regions. 

July. In this month, although there is no well-marked low 
pressure area over the continent which could be compared 
to that over Asia, yet the pressure is slightly lower than over 
the neighbouring oceans. The stormy westerlies have shifted 
northwards, and bring rain only as far south as Vancouver ; but 
the rainy belt stretches right across the continent from west to 
east. The trade winds are drawn in over the southern plains 
and Mexico, which have their chief rainfall at this season: 

Al “ ual and Seasonal Rainfall.— The seasonal rainfall map 
(Fig. 82) shows that north of about 45 0 N. the west coast has 
ram at all seasons, while the interior in the same latitudes has 
summer rams south of this latitude the west coast has a sum- 
mer drought with ram at the other three seasons, and still farther 
IT/' +h Un Wmt T ° nl T the moimta m~girt basins and plateaus, 
hi Plam f haVe n ° rainy season ' or at most summer 
* * Me o i e r eaStem area has rain at a11 masons. The 

2<V anTfiT 1 C , 0r T P ° ndS a PP roximateI y to the isohyet of 
20 and the plains to the west of this are only scantily watered 

that nolT 3 ^ ° f 5 °° N ' this rainfaU is 80 distributed 

Ire inh^nn 01 - ^ 6 * t0 the north of this parallel the 

p cipitation is chiefly m the summer months which have over 
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6" ; this fact, combined with the decreased evaporation in the 
north, makes the rainfall which is available for plant life in the 
growing season more abundant, so that the vegetation becomes 
richer towards the north, although the mean annual rainfall 
does not increase. 

Snowfall. — In the regions lying to the north of the January 
isotherm of o° C. (see Fig. 61) which have cold winters, much 
of the precipitation at this season takes the form of snow ; thus 
in eastern Canada where the winter precipitation is considerable, 
there may be a snowfall of from 6 to 10 feet, but over the drier 
plains to the west there is less than 2 feet. 1 Immediately under 
the lee of the Rocky Mountains the warm dry chinook wind 
frequently blows (see p. 131), and rapidly clears the ground of 
snow. On the Western mountains north of about 45° N. the 
snowfall is again abundant except in the coast ranges, where the 
temperatures are milder. The limit of perpetual snow is 8,000 
feet at lat. 50° N., while even in the extreme south such lofty 
peaks as Popocatepetl are snow-capped. 

Temperature. — There is a great contrast between the west 
coast, which has warm on-shore winds, and the east coast, which 
has cold off-shore winds in winter ; the former is mild in winter, 
warm in summer, while the latter shows a wide temperature 
range similar to that of the interior of the continent The western 
basins and plateaus are very hot in summer in spite of their 
altitude, partly because the air is so dry and there is little cloud 
to check insolation ; the coasts of Mexico which lie within the 
tropics are hot all the year round, while even the northern shores 
of the Gulf of Mexico have a mean annual temperature of 20° C. 
The cold Labrador current intensifies the inclemency of the 
climate of Labrador, which lies in the same latitudes as the 
British Isles, and yet is a barren tundra region. 

VEGETATION AND ANIMALS 

Vegetation.— (See Fig. 95.) Greenland and some of the 
islands of the far north, being covered with perpetual snow, have 
no vegetation ; they are true deserts. The northern borders of 

1 It must be remembered that a foot of snow is roughly equivalent to 
an inch of rain. 


if 

|!i 

i 1 


424 REGIONAL GEOGRAPHY 

the continent with the adjacent islands form the Barren Lands 
with a vegetation of the tundra type ; farther south there is a 
gradual change to coniferous forest, spruce, fir, larch and pine 
with the broad-leaved birch, the formation stretching right across 
the continent in the belt with summer rains ; the wet, mild west 
coast is also clothed with coniferous forest, but the species of 
trees are different, many of them, such as the Douglas firs, being 
of enormous dimensions, and the growth is more luxuriant than 
m the interior. In the mountains many of the higher ridges are 
above the tree line, and Alpine pastures gay with flowers are 
followed by bare rocks and snow-fields. On the well-watered 
east coast the coniferous forest is mixed with broad-leaved 
deciduous trees such as oak, maple and hickory and in the eastern 

i5J ted i ateS tllG natural formation is broad-leaved forest 
although much of the land has been cleared for agriculture. In 
the interior of the continent beyond the inner border of the 
forests is a belt of rich grasslands or prairies, in which there is 
some admixture of woodland, while still farther inland, on the 
diy western plains, the grass becomes coarser and scantier and 
trees almost entirely disappear. The arid plateaus and basins 
of the western mountains have a semi-desert vegetation of scrub 
the characteristic plant being the sage-brush, while towards the 
south thorny cactuses and yuccas are common. The hot coasts 
of Mex^o have a tropical vegetation, chiefly forest on the wetter 
east coast and savannah on the rather drier west ; the land 

wLTl 7 t0WardS the Plateau ' and the tr °P ical P a lms and 

to by coniS. are SU “ eeded ty f ° reStS ° f ° ak ’ and thesc “ 

, , Am “ aIs -~ Seals and whales are found in the cold waters of 
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the musk ox, the caribou and countless birds move northwards 
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, . the forests, m which there are many valuable fur- 

_earmg animals, such as the mink, sable, ermine, fox and beaver 
The great grassy plains beyond the forests were once the grazing 
grounds of vast herds of bison, but these were nearhTaUdeS^f 
during the latter half of the nineteenth century. Both the plains 
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and the scrub regions support numerous burrowing rodents such 
as the prairie dog and jack-rabbit, small flesh-eating animals 
such as the coyote or prairie-wolf, and grazing animals such as the 
prong-horned antelope. On the western mountains the Rocky 
Mountain sheep, the Rocky Mountain goat and the grizzly bear 
are characteristic animals, while on the tropical margins of Mexico 
many of the animals of South America, such as monkeys, arma- 
dilloes and humming-birds, are found. The Labrador current 
brings an unfailing supply of plankton to the Newfoundland 
Banks, which therefore form a feeding' and breeding ground for 
innumerable fish, among which the cod and herring are the most 
important. The fiords and sounds of British Columbia are also 
rich in fish, and in the rivers salmon are abundant. 

NATURAL REGIONS 

A. Greenland. — This lofty plateau is buried under an ice- 
sheet such as once spread down to the banks of the Missouri and 
Ohio ; the ice creeps slowly towards the coast, and great masses 
are broken off and float as icebergs southwards on the Labrador 
Current. Deep fiords fringe the coast, and the sea ts the only 
source of food, but it is rich in fish, seals and whales. 

B. The Appalachian System. — B 1 . The Northern Region. 
The uplands are still heavily timbered, chiefly with conifers, the 
valleys are filled with fertile glacial soils, and glacial action is 
indireetly the cause of the abundance of water power. The 
climate is extreme, and the precipitation, including snow, is 
abundant ; over the neighbouring shallow seas, which teem with 
fish, fogs are frequent owing to the chilling of the air by the cold 
Labrador current. Deep natural harbours occur all along the 
toast. 

B 2 . The Southern Region. The long, narrow, parallel ridges 
are well wooded, and are separated by fertile cultivated valleys 
which form easy routes from north-east to south-west behind 
the outermost or Blue Ridge. The rivers Susquehanna and 
Potomac cross the whole width of the upland, but they follow 
zig-zag courses, and have merely cut notches (water-gaps) 
through successive ridges. The wide, level-floored Hudson- 
Mohawk valley makes an easy route-way from the coast to the 




Great Lakes, and is connected too with the Lake Champlain and 
Richelieu valley leading down to the St. Lawrence. The southern 
valleys, including the upper Tennessee, enjoy the mild winters 
of the neighbouring plains. 

C. The Western Highlands.-Cb The Alaskan Highlands. 
The best-known part of this region is the wooded valley of the 
Yukon river, which includes the Klondike goldfields; it is sur- 
prisingly warm in summer, and vegetables can be grown but 
the whole region is snow-bound in winter. 
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and the Colorado River Basin to the 
plateau of Mexico, which increases in 
so has a uniform temperature from n( 
in summer, but cool in winter. Th 
slightly towards the south. Minerals 
are throughout the Western Highlands 

* The Western Margins. — DC The 

* an abundantly watered belt with a m 
mountains which rise abruptly from th 

’ ' comfer <™s forest. It include 

V . The Transition Region. In th 
fall is abundant, the climate mild ant 
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timbered; here, however, the summers are dry and cereals 
and fruit ripen well, especially in the fertile Sacramento 
valley. 

D 3 . The “ Mediterranean ” Region. In this region rain falls 
in winter alone, and agriculture is only possible with irrigation ; 
the luscious fruits, including grapes and oranges, which are 
characteristic of this type of region grow to perfection in the 
fertile San Joaquin valley. On the border of this region and the 
last, the combined waters of the Sacramento and San Joaquin 
cut through the coast ranges; a slight depression has caused 
the sea to drown this transverse valley, and thus a splendid 
natural harbour has been formed opening westwards through the 
Golden Gate. 

E. The Northern Plains. — E 1 . The Barren Lands. This 
tundra region borders the cold seas which are rich in seals and 
whales ; inland the country consists largely of desolate lakes 
and swamps, the breeding-ground in summer of myriads of 
insects. 

E 2 . The Northern Forests . This great forest region has a 
climate characterized by summer rains, and intense winter cold, 
so that the Lake ports and those of the St. Lawrence and Hudson 
Bay are closed for four months or more. Many of the trees 
yield valuable timber, and on the southern margins large areas 
have been cleared for agriculture, especially where old lake- 
alluvium. or glacial-waste affords a fertile soil. Gold and 
other minerals are abundant between Lake Huron and James 
Bay. 

F. The Central Plains. — F la , F lb . The Prairies. In this 
region the loose, rich soils, which include loess, alluvium and 
boulder-clay, together with the light summer rains and high 
summer temperatures, favour a rich growth of natural grasses 
with some admixture of woodland, and the same conditions 
arc admirably suited to the growth of cereals. Although the 
summer climate is fairly uniform throughout the region a 
further sub-division is necessary, for in the district marked F lb 
(which includes most of the peninsula between Lake Huron, 
Ontario and Erie), the winters though cold are shorter and less 
severe ’than in the district marked F la ; moreover, the mean 







annual precipitation is heavier, spring and autumn being rainy 
seasons .as well as summer. Here maize becomes important. 

I The High Plains, These high treeless plains are char- 
acterized by their low rainfall and high summer temperature ; 
the vegetation of coarse grass with occasional scrub is suitable 
for pasture for stock, and from the lofty Rocky Mountain ridge 
come streams which can be employed for irrigation, for in many 
paits the soil is good. In the south of this belt the summer heat 
■ is excessive; ■ -h AT: ,-c ; 

Fa. The Lower Mississippi Basin. This is a region once 
forested, but now largely cleared for agriculture, although still 
an important source of timber. Owing to its fertile soils and 
its favourable climate, characterized by mild winters, hot sum- 
mers, and a plentiful rainful well distributed through the year 
it produces valuable crops of cotton, maize and tobacco. 

FT The Mississippi Flood-Plain and the Coastal Plains. 

. s rc £ lon 18 ■ )U ^^ of soft, sedimentary rocks and recent allu- 

” U1C fl °l lt , ls . badIy drained and swampy, as for example 
part of the flood-plain, the Great Dismal Swamp in N. Carolina 
and the Everglades of Florida ; the coast is bordered by lagoons 
and fringing sand-bars. The Mississippi is confined by artificial 
banks or levees,, but in spring it still causes widespread floods 

3A C1 Tit S01 7 etimes disaStr0lIS *. The drownin 8' of the northern 
part of the Atlantic Coastal Plain has brought tidewater to the 

edge of the Appalachian Region by Delaware River and 
Chesapeake Bay, The climate is similar to that of the region F 3 
but the summers are still hotter, so that even tropical crops 
can be grown, though these are imperilled bv the occasional 
occurrence of severe frosts, due to the winds which in winter 
may sweep unhindered from the cold northern plains The 
ow-lymg peninsula of Florida which projects southwards from 
the plain is built of limestone, and in the soutli is little more 
than a swampy wilderness. Its Atlantic coast is a famed winter 
resort. wb.CTwAvv.. '■ ■-AF'-y'V.'' 

G. The Tropical Margins of Mexico.— G 1 . The Eastern 
Margins,. G 2 . The Western Margins. The coastal lowlands of 
these regions are tropical in their vegetation, animals, climate and 
products ; they form the tierra caliente or hot belt. '* In the 
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ascent from the coast to the plateau of Mexico, the tierra caliente 
gives place in succession to a sub-tropical belt, the tierra tern- 
plada, and to a cool belt, the tierra fria. From lat. 20° the 
Western Margin suffers from insufficient rainfall. 

tor Authorities and Books for further reading, see end of Chapter XXVII, 



CHAPTER XXVII 


NORTH AMERICA-POLITICAL AND 
ECONOMIC CONDITIONS 


THE DISCOVERY AND SETTLEMENT OF THE NEW 

WORLD 

The taking of Constantinople by the Turks in 1453, and their 
Subsequent conquest of Egypt, made trade with the East almost 
impossible by tHe old Mediterranean route. The value of that 
trade, which consisted mainly of such products as spices, precious 
stones, gold, silver, and ivory, was so great that it led to a search 
for other routes to the Indies ; hence the voyage of Vasco da 
Gama in 1497, when he sailed round the Cape of Good Hope and 
so reached India. But even before this Columbus hoped to gain 
the same end by sailing westwards across the Atlantic Ocean, 
for a map of the time showed him Japan lying in the same lati- 
tude as the Canary Islands at a distance which he estimated at 
about 2,500 miles. So in 1492 he set out from Spain, and sailing 
into the trade wind belt, was carried by winds and currents to 
the West Indies, whose name perpetuates his mistake in at first 
thinking he had reached his goal. From that time many ex- 
peditions sailed, both to share in the wealth of this New World, 
as it was soon realized to be, and to attempt to find a sea-passage 
to the old Indies by avoiding these new land-barriers. Thus in 
1519 Magellan crossed the Atlantic, bearing to the south, passed 
through the Strait that bears his name, and crossed the Pacific 
to the Indies, whence his ship returned by the Cape of Good Hope. 
Similarly a " North-west Passage ” was attempted, first by Cabot 
who sailed from Bristol in 1497 an d discovered Newfoundland, 
and later by others, including Hudson who went out in the 
interests of the Dutch and sailed up the broad Hudson River, at 

■ 430 ■ • 
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first thinking it to be a strait leading to an ocean beyond. In 
1613 Hudson perished in another attempt in Hudson Bay. 

South America was explored and annexed largely by the 
Spaniards and Portuguese, and Central America by the Spaniards, 
while north of the Tropic of Cancer, the British, Dutch and 
French were rivals. The St. Lawrence River was the entrj? 1 
which the French explored, and they occupied the region around 
its estuary. Quebec, on the St. Lawrence, was founded by 
Champlain in 1608, and his countrymen made their way up the 
river to the Great Lakes, across to the Mississippi and down that 
river till their explorations linked up with those of the Spaniards, 
who had penetrated by way of the Gulf of Mexico, The Dutch 
had settlements near the Hudson River, but these passed into 
the hands of the British, who from 1587 onward had made 
colonies at many points along the coast between Florida and the 
St. Lawrence region, and occupied the lowlands between the sea 
on the one hand and the Appalachian and New England moun- 
tains on the other. Conflicts between the British and French 
resulted at length in the decisive capture of Quebec in 1759, and 
in 1763 all Canada was ceded to Great Britain* 

DOMINION OF CANADA AND NEWFOUNDLAND 
Natural Regions.— Appalachian System; The northern 
extremity of the region (B 1 ). Northern Plains: The 
barren Lands (E 1 ) ; the Northern Forests (E 2 ). Central 
Plains : The northern portion of the Prairies (F Ia and 
F lb ) ; the northern portion of the High Plains (F 2 ), Western 
Highlands : The eastern part of the Alaskan Highlands (C 1 ) ; 
the greater part of the Northern Ridges and Valleys (C 2 ), 
Western Margins ; The Temperate Region (D 1 ). 

Historical and Political Survey.— Newfoundland veiy early 
attracted fishermen from Europe, and claims to be the first 
colony of England. It was finally acknowledged as British at 
the beginning of the eighteenth century, but the French fishermen 
retained rights over the western portions of the shore. This was 
felt by the British inhabitants to be a grievance, and partly for 
that reason Newfoundland refused to join with the other portions 
of British North America when they united to form the Dominion 

Alt I , It? F F 
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of Canada ; in 1904 the French relinquished their rights over the 
shores, though they may still fish in the neighbouring waters. 
Newfoundland has its own government, its capital being St. John’s. 

The present provinces of Nova Scotia and New Brunswick, 
at that time united under the name Acadia, were finally ceded 
by the French in 1713. Cape Breton Island, now a part of the 
province of Nova Scotia of which it is naturally a continuation, 
and Prince Edward Island, still a separate province although 
so small in extent, became British in 1763 together with the 
great region comprising the St. Lawrence valley and the northern 
shores of the Great Lakes. This region was divided later into 
Lower Canada (now Quebec) and Upper Canada (now Ontario). 
Quebec, was settled by the French and in consequence the inhabi- 
tants are still mainly French in descent and speech, and Roman 
Catholicism is the predominant form of religion. The more 
distant Ontario was not actually colonized by the French, 
though it was under their influence, and now the English speech 
and the Protestant religion are predominant there, as in the 
greater part of British North America. 

The central part of Canada early passed into British hands, 
for in the latter part of the seventeenth century the Hudson 
Bay Company was formed to trade in the furs from the great 
forests ; this company retained the lands for 200 years, until they 
surrendered them to the Dominion. Manitoba was created a 
province in 1870, but it was not until 1905 that the “ North- 
west ” was divided into regions to which the rights of provinces 
were assigned. 

British Columbia was settled much later than most of the 
other provinces; the British did not take possession even of 
the coastal portions until 1790, and there was little immigration 
until gold was discovered about 1855. 

Self-government was granted to the older and better settled 
provinces long before they united in 1867 to form the Dominion. 
The central government has its seat at Ottawa, on the banks of 
the river Ottawa, which separates the two most important pro- 
vinces. This central government deals with all affairs common 
to the Dominion, while the governments of the Provinces are 
restricted to certain matters of local importance. 
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The population of the Dominion is about eleven millions, 
and of this number over three and a half millions are in Ontario 
and over three millions in Quebec. In comparison with the size of 
the Dominion, which almost exactly equals that of Europe, the 
population is extremely scanty. In Ontario nearly all the people 
live in the “ Lake Peninsula ” between Lakes Huron, Eric and 
Ontario, in the region immediately north of Lake Ontario, and 
in that between the rivers Ottawa and St. Lawrence. In Quebec 
the population is practically confined to the banks of the St. 
Lawrence and that part of the province lying south of the river 
between the cities of Quebec and Montreal. Indeed, most of the 
Dominion, with the exception of the maritime regions and a 
narrow strip along the southern bopndary, m to be 

still largely uninhabited. 

Agriculture, Forestry and Fishing. — Although agriculture is 
the chief occupation of the people of Canada, only a very small 
percentage of the land is under cultivation. In the north and 
north-east the temperatures are insufficient for crops ; around 
Hudson Bay the hard glacier-polished rock is extremely un- 
favourable for agriculture ; in the west the mountains largely 
prohibit cultivation ; in the high plains region. (F-) the rainfall 
is in some years deficient, with the result that crops fail and the 
dry soil may be blown from the fanned land. 

On the other hand, the prairie region (F 3A ) is exceptionally 
favoured both by its climatic conditions and by the soil derived, 
from fine glacial deposit, while the “Lake Peninsula” and the neigh- 
bouring valley of the St. Lawrence have abundant warmth and 
rain for the products of temperate latitudes. (Compare the summer 
isotherms and rainfall with those of Europe in similar latitudes.) 

As cheap transport, is a necessity for marketing the products, 
a railway map gives a good, idea of the most important agricul- 
tural regions, which coincide largely with the populated areas 
referred to in the preceding section. Alberta and Saskatchewan 
still have prospects of considerable developments. 

The most important crop is wheat, and the amount pro- 
duced is so large in comparison with the requirements of the 
relatively small population, that Canada is one of the chief sources 
of wheat for Britain and other densely populated countries of 
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Europe. The chief wheat-producing area is in the prairie region, 
stretching diagonally from south-western Manitoba west of 
Winnipeg and Lake Manitoba, across Saskatchewan south of 
the north branch of the Saskatchewan River, and into eastern 
Alberta between the North and South Saskatchewan rivers. 

Wheat-raising is no longer " one-crop ” farming to which bad 
weather may be disastrous ,* oats, barley, clover and other products 
are obtained from the wheat areas. Oats are largely grown also in 
the St. Lawrence lowlands of Ontario and Quebec. Potatoes and 
othei vegetables have a wide range, especially towards the north. 

bruit of many kinds is grown in the coastal regions both 
east and west, but most notable in this respect is the " Lake 
Peninsula " which penetrates so far southward. Here, in addition 
o the products mentioned, tobacco and the vine are cultivated. 

Almost everywhere dairy farming is carried on, cheese being 
an important product in the St. Lawrence lowlands, where also 
larg e numbers of pigs and poultry are kept ; on the high plains of 
Alberta the rearing of cattle, horses and sheep is important. 

The forested portions amount to nearly one-third of the 
* n . a11 tliese > except in the north where transport 
is difficult, lumbering is an industry of considerable importance 
The shallow waters of the Atlantic Coast yield great quantities 
of fish cod being specially valuable ; the lakes of the central 
part of the Dominion are well stocked in fish, and there are 
large establishments in British Columbia, particularly by the 
eraser River, where salmon are canned. 

Mining and Manufacture. — The mineral resources are great 
Coal (See Fig. 130) is obtained in New Brunswick, Nova Scotia 

Sn r t0n J x! an + d » in the Northern A PP^ian regions 

m by the Crow s Nest Pass over the Rocky Mountains, and in 

ancouver Island m the west. Moreover, extensive deposits 
exist m the Prairie Provinces, especially in Alberta, but as most 
of this supply consists of lignite, its utilization has been slow 
Natural gas and oil also are obtained, the latter especially in 
Alberta and m the Mackenzie valley. 

* 1 ™ n ° re 1S mmed near the coal in Nova Scotia and in New- 

foundland, an iron industry being consequently established at 
y ey in Cape Breton Island. Iron is found at many other 
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places, including Michipicoten, on the shore of Lake Superior. 
The Appalachian region has important supplies of asbestos. 

Gold is also widely distributed, the greatest amount coming 
from the “ Laurentian Shield.” The most productive area is 
south-west of Lake Abitibi in Ontario, while less amounts are 
obtained in Quebec and in Northern Manitoba. Gold is also 
mined in the Western Cordillera, and small quantities in Nova 
Scotia. Besides gold, the Laurentian Shield affords most of the 
world's supply of nickel, near Sudbury, and also silver, cobalt, 
and copper. Near Great Bear Lake is a very important source 
of radium. British Columbia yields silver, lead, copper and zinc. 

The manufactures are steadily developing. The sawing and 
pulping of timber ; the making of wooden articles ; the manu- 
facture of leather, cotton and woollen goods ; the construction 
of agricultural and other machinery and motor cars ; the pre- 
paration of food-stuffs — these are all of importance. The stores 
of coal, gas and oil will aid. very great developments, and also 
important will be the water power obtained both from the streams 
of the western highlands and from the rapids of the once glaciated 
regions, where the numerous lakes form natural reservoirs to 
ensure a steady flow of water and a constant suppfy of power. 

Communications and Commerce. — The drowned coasts afford 
many excellent harbours, but these are only utilized in the south- 
east and south-west, owing to the lack of trade and the severity 
of the climate in the north. The western shores are indeed always 
ice-free, but the only ports which have as yet developed are 
Victoria on Vancouver Island, the capital of British Columbia,' 
Vancouver by the Fraser River, the terminus of the trans- 
continental Canadian Pacific Railway, and Prince Rupert further 
north. On the east, the mouth of the St, Lawrence is blocked by ice 
in winter, and in that season Halifax, the capital of Nova Scotia 
with a fine harbour ice-free throughout the year, becomes the 
chief eastern port of the Dominion. St. John in New Brunswick 
is similarly ice-free, this being due largely to the action of the 
strong tides of the Bay of Fundy. During most of the year the 
great entry is the St, Lawrence ; on its north bank is Quebec, 
the capital of the province, although in size far surpassed by 
Montreal, with about a million inhabitants, which has the 



oy ine i,acmn e Lanai or by the route up the Ottawa River 
wludi here joins the St. Lawrence. This route leads to Ottawa 
above which are the Chaudihre Falls giving power to large saw- 
mills. these falls have been avoided by the cutting of the 
Kideau Canal between the Ottawa river and Lake Ontario. On 
“-s °f this lake are Toronto, the capital of the province 
ot Ontario and an important railway centre, and Hamilton, where 
the extremity of the lake extends far into the fertile peninsula. 
I o proceed up the lakes, vessels go through the Welland Canal 
leading into Lake Erie by a course parallel to the Niagara River, 
from Lake Erie into Lake Huron, and thence by the " Soo 
Canals at Sault Ste. Marie into Lake Superior, where the terminal 
points on the Canadian shore are Fort William and Port Arthur. 
The lakes provide magnificent waterways for both Canada and 
the United States, and far more traffic passes through the “ Soo ” 
Canals than the Suez Canal. 

. A shorter route for the central and northern prairies is by 
railway from Fort Churchill on Hudson Bay to the Saskat- 
chewan River , its disadvantage is that Hudson Strait is ice-free 
only between July and November. 

°f Lake Superior, transport is largely by railway 
Winnipeg, the rapidly growing capital of Manitoba, is like a port 
for the prairie regions, for from this city westward the lines 
radiate out fan-like, and are being gradually extended farther to 
the north. Another important railway centre is Regina the 
capital of Saskatchewan. 

The Rocky Mountains are crossed west of Fort McLeod by 
the Crow s Nest Pass leading to the Kootenay mineral region 
and west of Calgary by the Kicking Horse Pass by which the 
mam line proceeds to the Pacific coast. From Calgary a line 
runs northward to Edmonton, the capital of Alberta, and from 
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this point the Grand Trunk Pacific Railway has constructed a 
new line across the mountains by the Yellowhead Pass, having 
a terminus at Prince Rupert behind Queen Charlotte Islands. 

The greatest exports of Canada are wheat ; wood, wooden 
goods and paper; dairy produce ; ores and metals of gold, 
nickel, copper, etc.; meat and fish. : The imports are chiefly iron 
and steel goods and machinery ; coal and oil ; cotton and woollen 
goods ; sugar. 

THE UNITED STATES 

Natural Regions. — Appalachian System : Southern portion 
of the Northern Region (B 1 ) ; the Southern region (B 2 ). 
Northern Plains: Portions of the Northern Forests (E 2 ), 
Central Plains : Southern portions of the Prairies (F la 
and F lb ) ; Southern portions of the High Plains (F 2 ) ; 
the Lower Mississippi Basin (F 3 ) ; the Mississippi Flood- 
Plain and the Coastal Plains (F 4 ). Western Highlands : 
The Alaskan Highlands (C 1 ) ; Northern and Southern extre- 
mities of the Northern Ridges and Valleys (C 2 ) ; Northern 
portions of the Basins and Plateaus (C 3 ). Western Margins ; 
Southern extremity of the Temperate Region .(3D 1 ) ; the 
Transition Region (D 2 ) ; the " Mediterranean " Region (D 3 ). 

Historical and Political Survey. — During the seventeenth 
century British, Dutch, German and Swedish settlements were 
made in the coastal regions between the present Canadian terri- 
tory and Florida; the region east of the Hudson valley is still 
known as New England. By the eighteenth century these had 
all become British, and in r 776 thirteen states declared their 
independence and formed the “ United States of America." 
Although some of these states claimed territory extending 
behind the Appalachians, only the coastal region and the larger 
river valleys were effectively occupied. As the interior was 
settled other states were formed and admitted into the Union. 
At the beginning of the nineteenth century the plains west of the 
Mississippi, then known as Louisiana, were purchased from 
France; shortly afterwards the north-western region from the 
Rockies to the Pacific was occupied; later, Florida was ceded 
by Spain ; about the middle of the century the south-western 
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region, including Texas and California, was obtained by conquest 
and purchase from Mexico and Spain ; still later the detached 
area of Alaska, was purchased from Russia. At the end of the 
century the United States assumed responsibilities beyond the seas 
by the annexation of Hawaii, the Philippines and Porto Rico. 

Now. the States number 48, and in addition there are some 
Territories with less independence. Each state has its own 
government, dealing with all matters not specially reserved for 
the Federal Government. This has its seat at Washington, a city 
situated on the River Potomac in a piece of territory belonging 
to no one state and named the District of Columbia. At the 
head of the Republic is the President, who is elected for a period 
of four years. 

With the inclusion of Alaska, the area of the United States 
is a little more than 3,500,000 square miles, and the population 
is about 140,000,000 persons. Of this population about 
12,000,000 are. Negroes, living chiefly in and around the Missis- 
sippi. flood-plain and the southern coastal plains (F 3 and F 4 ) . 
Immigration is now strictly limited, few settlers being admitted 
from central and eastern Europe, and from China and Japan. 

Forests and Agriculture.— As in Canada, so in the United 
States about one-quarter, of the- land is still forested, and of this 
forest-land one-third is in the western marginal and highland 
regions, and the remaining two-thirds are in the east. 

The great highland and arid or semi-arid regions still further 
reduce the cultivated area, and at present only about one-sixth 
of the land is under cultivation. This proportion will increase 
by the gradual extension of farming into the semi-arid lands 
beyond the 100th meridian and by the adoption of irrigation 
still faither west where streams bring water from the mountains. 
Moreover, the prairie region was at first but poorly cultivated* 
but it is now being farmed much more, intensively. 

Wheat and oats, maize, tobacco, cotton, rice and sugar are 
typical products ; the regions in which they are grown indicate 
the relative requirements of the crops when it is remembered that 
both heat and moisture increase from north to south in the central 
plains. Also hay and alfalfa fodder for animals, and fruit and 
vegetables for man, are widely produced. 
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In the far north of the prairie region (F* ) spring-sown wheat 
is the main crop, autumn-sown (winter) wheat being grown further 
south. Oats, with some barley and flax, are other products of 
the northern prairie region. The same crops are widely grown 
in the eastern portion of the country in the same lati- 
tudes, for the Appalachian region, although less suited to the 
growth of cereals than the prairies, was earlier settled and culti- 
vated. Large quantities of wheat are raised in the fertile valley 
of California, and the valleys of Oregon and Washington yield 
the same crop. The greatest production is around the Red 
and Minnesota Rivers, in the states of North and South Dakota 
and Minnesota. 

In the southern portion of the prairie region (F lb ) maize is by 
far the most important crop. The area of greatest production 
is that between latitudes 37 0 and 43° bounded on the west by 
the high plains and on the east by the Ohio river, but only in the 
extreme north and south of the whole country east of ioo°W. 
is this crop unimportant. The eastern parts of Nebraska and 
Kansas, Iowa/Missouri, Illinois, Indiana and Ohio together 
produce about one-half of the world’s crop of maize. 

Tobacco is grown in the Ohio valley, Kentucky producing the 
greatest quantity, and also in the corresponding latitudes east 
of the Appalachians where North Carolina and Virginia yield 
the largest amounts, though the cultivation extends as far north 
as the Connecticut valley in New England. 

South of latitude 3 7 0 (in regions F 3 and F 4 ) cotton is the 
most valuable agricultural product ; eastern Texas, Mississippi, 
Alabama, Arkansas, Georgia, Louisiana and South Carolina 
rank first in yield, and indicate the area of greatest production. 

In the coastal regions of the south and extending northward 
up the Mississippi valley (F 4 ) the sugar-cane and rice are culti- 
vated, but the value of these products is not as great as those 
mentioned above. The sugar-beet is grown in higher latitudes, 
mostly in the prairie region and in California. 

In many parts the cultivation of fruit for export is develop- 
ing. Specially important are the apples from the north-east, 
the oranges and grape-fruit of the extreme south, and the grapes 
(from which wine is made), pears, pineapples, oranges, and 
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lemons, apricots and olives of the " Mediterranean ” region of 
■'■California,, ■■■ 

Pastoral Work and Fishing. — The pastoral industries of the 
United States are extremely valuable. Far greater numbers of 
cattle and pigs are reared than in any other country, mainly 
because of the quantities of maize on which they are largely fed ; 
for this reason, also, the southern part of the prairies (F lb ) is 
the area where most of the cattle and pigs are kept. Cattle 
ate reared also in the north-eastern states and in California ; in 
all these regions dairy farming and the making of butter and 
cheese are occupations of some importance. On the open grazing 
lands of the high plains cattle are reared chiefly for their flesh 
and hides, and sent eastward for slaughter and export. 

Sheep are kept more for the sake of their wool than for meat, 
and are widely distributed over the States. In the high plains 
and the western highlands they are far more numerous than 
cattle, though less important if the United States are considered 
as a whole. Horses and mules are bred in vast numbers, not 
only for home use but for export to Europe. 

The fishermen of the United States engage in whale fishing 
in Arctic waters, and there are three important fishing grounds 
farther south, (i) The continental shelf from Chesapeake Ba.y 
north waids to Newfoundland yields much fish, especially cod, 
herring, mackerel and halibut ; the headquarters of this industry 
is Gloucester, in Massachusetts, (ii) The north-western coast, 
including the Columbia .River and the Alaskan shores, has great 
salmon fisheries ; the cooking and canning of the salmon have 
become an important industry in the states of Washington 
and Oregon, and particularly on the banks of the Columbia 
Riven (lii) The Great Lakes, with the exception of Lake 
Ontario, yield whitefish, trout and sturgeon. 

Mining. Coal and petroleum arc the most important minerals. 

I he output of each is greater in the United States than in any other 
country ; together with the great amount of water-power, they 
affoi d the mechanical basis of the enormous industrial development. 

A quartet of the coal, produced is anthracite, obtained mainly from 
the Appalachian region in the eastern part of Pennsylvania • 
the icst is of poorer quality, and the districts from which it is 
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mined may be grouped into four regions (see Fig. 130), in order 
of importance : (i) The Appalachian field, on the west side of 
the Appalachian system, where the layers clip below the central 
plains from western Pennsylvania and West Virginia to Alabama, 
smaller areas lying on the eastern edge of the Appalachian 
system ; (ii) the central field> where the greatest quantity comes 
from the. state of Illinois; (iii) many small scattered fields in 
the western highlands and their margins ; (iv) a relatively 
unproductive though large area in Texas. 

The production of petroleum is enormous ; it is obtained in 
great quantities from the Mississippi Basin in Texas, Oklahoma 
and Kansas, and from California. Much is sent from the “ Gulf 
ports ” to Europe. Natural gas is in many cases associated with the 
oil, but the supply is comparatively soon exhausted; it is used 
for manufacturing purposes in the northern part of the country. 

The predominance of the United States is as marked in the 
production of iron ore as in that of coal. Great deposits of very 
rich ore exist in the Laurentian Shield west and south of Lake 
Superior, so that north-eastern Minnesota and north-western 
Michigan supply most of the output of the whole country. Next 
in importance is the southern Appalachian region, where Alabama 
holds the first place ; iron is, however, widely distributed and 
Pennsylvania and several other states produce considerable 
amounts (see Fig. 130), 

Copper is also mined on the southern shores of Lake Superior 
but greater quantities are obtained from the western highlands, 
especially from Montana and Arizona. 

Gold and silver are found in most of the states of the western : 
highlands, and gold is mined in Alaska. California, Alaska, 
Colorado and South Dakota produce most gold ; Utah, Montana, 
Arizona and Idaho produce most silver ; Denver, at the eastern 
edge of the highlands, is an important distributing centre. Lead 
is found chiefly in association with the silver ; zinc is another 
mineral of importance, and quicksilver is obtained from New 
Almaden in California. 

Manufactures. — The abundant supply of raw materials and 
power, and the great population, have enabled the United States 
to become the greatest manufacturing nation. The chief indus- 
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tries may be grouped as follows : the making of iron, steel and 
other metal goods, including machinery, electric apparatus and 
motor-cars ; the preparation and packing of food materials, 
especially meat, cereals, fruit and vegetables ; the manufacture 
of cotton, rayon and woollen goods; the working of wood and 
its products, including cellulose and paper ; the preparation of 
rubber and tobacco. 

Some of these industries are located close to the sources of 
the primary products. At convenient centres in the maize belt 
great numbers of cattle and pigs are slaughtered, the meat being 
sent away either frozen, or cooked and canned. Great packing 
establishments prepare these and other animal products at Chicago 
on the south-western shore of Lake Michigan, Cincinnati on the 
Ohio river, Kansas City at the junction of the Kansas and Missouri 
rivers, and Omaha above the junction of the Platte and Missouri 
rivers. Cereal-preparation is carried on in or near the same centres. 
Fruit is, of course, canned in the respective producing districts. 
The manufacture of timber products is widely distributed, but 
furniture-making is largely carried on in Chicago, at Grand 
Rapids and New York. 

The localization of the iron and steel industries depends 
mainly upon facilities for bringing together the ore and fuel. 
The greatest production is in western Pennsylvania, in and around 
Pittsburg-Allegheny, which is situated where the Monongahela 
and Allegheny rivers unite to form the Ohio. Here fuel (coal, 
oil and gas) is obtained from the northern part of the Appalachian 
coalfield, and the ore comes from the Lake Superior region by 
way of Lakes Huron and Erie, and thence by rail. Another 
region utilizing the same sources of iron and fuel is by Lake 
Erie, where Buffalo, Cleveland and Erie are the chief manu- 
facturing cities ; the materials are brought from west and east 
to this district as a convenient centre. At Detroit there is a 
great industry connected with motor-car construction. A third 
district is at the southern extremity of Lake Michigan ; Chicago 
has great steel works, utilizing the ore from the region north of 
the lake and fuel from the central coalfield to the south-west, 
and having facilities for distribution. Of more, recent develop- 
ment is the iron and steel industry in the southern part of the 
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Appalachian system. Here fuel and ore are obtained together, 
and of a number of centres Birmingham, in northern Alabama, 
is the most important. 

Although so much of the world’s cotton is grown in the 
southern states, a large part is manufactured elsewhere. About 
one-half is exported, and part of the remainder goes to New 
England, where the water-power enables it to be manufactured 
cheaply. The state of Massachusetts is specially important ; 
it has many cities engaged in the cotton industry, among which 
are Fall River and Lowell. The utilization of the mineral 
resources of the southern Appalachians has greatly aided in the 
rise of cotton manufacturing in that region, and with the local 
supply of all the necessary materials, together with a suitably 
damp climate, this industry promises to become very great. 
Atlanta, at the southern end of the highlands, is the chief centre. 

New England and the northern part of the Appalachian coal- 
field engage largely in the manufacture of woollen and leather 
goods. The ease in obtaining the necessary materials, and the 
existence of a local market among the great population of this 
part of the country, have led to the industries being carried on in 
such cities as Philadelphia, New York and Newark, and Boston. 

Communications and Commerce.— -With such production there 
is necessarily great trade and transport. One of the earliest 
ports was Boston, but although possessing an excellent harbour, 
ice-free throughout the year, this city is prevented from having 
easy communication inland by the mountains of New England. 
The trade of Boston, although very considerable, has there- 
fore been far exceeded by that of New York, which has behind it 
the Hudson-Mohawk valley, affording the only easy route from 
the Atlantic coast to the Great Lakes and the interior of the 
continent. Since the lake navigation was connected with that of 
the Atlantic by the opening of the Erie Canal, New York has 
developed into the largest city of North America, now having a 
population of about 7,500,000 people. Situated in the centre of 
the most densely populated part of the coastal region, having 
water-fronts on either side of the Hudson River and on Long 
Island, with access by railway and canal to the north-west, and 
with other railway lines leading westward and southward across 
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the Appalachians, New York has become the commercial capital 
of the United States. 

In consequence of the enormous ‘amount of traffic on the 
Great Lakes, there have grown up a number of lake ports such as 
Rochester on Lake Ontario, Buffalo where the Erie Canal leaves 
the lake, Cleveland on the southern shore of Lake Erie, 
Detroit on the river between Lakes Huron and Erie, Milwaukee 
on the western shore of Lake Michigan, and, greater than all, 
Chicago. This city, with about 3,000,000 inhabitants, is second 
only to New York. Its position at the end of Lake Michigan 
has not only made it an important port, but also a great railway 
centre, where lines converge from east, south, west and north-west. 
Another important lake port is Duluth, which is largely concerned 
with the shipment of grain from the north-western prairies. 

The Atlantic ports south of New York have somewhat difficult 
railway communication across the Appalachians. Philadelphia, 
on the Delaware River, ranks next to New York in the amount 
of trade and has a population of about 2,000,000 persons. Still 
farther south is Baltimore, on Chesapeake Bay, the most 
northerly of the ports which export the produce of the south; 
Charleston and Savannah also export cotton. 

The Mississippi system has not only afforded water com- 
munication between the central plains and the Gulf of Mexico, 
but it has been connected with the Great Lakes by several 
canals. River traffic, ho wevef, is much less important than 
railway traffic, and centres which first arose because of their 
position on a waterway have been developed mainly in conse- 
quence of the railways which were built to converge upon them 
Thus St. Louis, just below the junction of the Missouri and 
Mississippi, is now important as a railway centre. Other large, 
centres of railway traffic are Minneapolis on the upper Mississippi, 
Cincinnati, Columbus and Indianapolis. 

The great port at the mouth of the Mississippi is New Orleans, 
by which much of the produce of the central and southern states 
is exported. Its trade in cotton is shared by the other Gulf 
ports, Galveston and Mobile. 

Although there are several trans-continental railway lines, 
the arid and highland areas interpose a great barrier between the 
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eastern and western parts of the country and there is relatively 
little trans-continental trade. The productive regions of the 
west are not comparable in extent with those of the east, and the 
western coast has few good harbours. In the north-west Seattle 
and Tacoma are developing on Puget Sound, and Portland 
(Oregon) can be reached by sea-going ships, but the only great 
port is San Francisco. It is the gateway of the fertile valley of 
California, and the terminus of trans-continental routes through 
Chicago and St. Louis. The southernmost route, from New 
Orleans, passes through Los Angeles, the greatest settlement in 
the western half of the States, and the centre of a fruit-growing, 
oil-mining, film-producing and pleasure-seeking population. 

The chief exports of the United States are iron and steel goods, 
machinery, and motor-cars * cotton and cotton goods ; petroleum 
and other oils ; meat and grain products ; tobacco. Among 
the chief imports are rubber ; silk and silk goods; coffee; 
sugar ; paper and paper goods ; wool and woollen goods ; furs. 

MEXICO 

Natural Regions.—- Western Highlands : The southern 
portion of the Basins and Plateaus (C 3a ) . Central Plains 
Southern extremities of the High Plains (F 2 ) and of the 
Coastal Plains (F 4 ), Tropical Margins of Mexico : The 
Eastern Margins (G 1 ) ; The Western Margins (G 2 ). Cen- 
tral America : The Yucatan Peninsula and the Isthmus 
of Tehuantepec. 

Political and Economic Conditions. — The wealth of Mexico 
in gold and silver led to its conquest by Spanish adventurers, and: 
the country remained a Spanish possession till the early part of 
the nineteenth century. It then revolted, and is now a republic 
with the seat of government at the city of Mexico, near the 
southern extremity of the plateau. Mexico resembles the States 
of Central and South America in deriving its Spanish language 
and Roman Catholic religion from the Spanish conquest. The 
area of the country is about three-quarters of a million square 
miles; the population numbers about 20 million people, about 
one-sixth being of European ancestry, one-quarter of Indian 
descent, and the remainder of mixed descent. 



The sugar-cane, rice, cotton, cacao and tropical fruits are 
grown on the marginal lowlands, tobacco and coffee at a greater 
altitude, and wheat, maize and temperate fruits where irrigation 
makes their cultivation possible on the semi-arid plateau. In 
the extreme south the forests yield mahogany, logwood and 
rubber ; and sisal-hemp is grown in Yucatan. 

The mineral wealth is great. Much of the world’s silver is 
from Mexico ; gold, lead and zinc are also mined. Petroleum is 
obtained in large amounts, especially near Tampico. Only a 
little coal is mined, but the great resources of water-power are 
increasingly utilized. There are but small manufactures, mainly 
of cotton and tobacco. 

Minerals, including oil, are the commodities mostly sent 
abroad, and manufactured goods are brought in. The chief 
ports are Vera Cruz and Tampico, both connected with the 
plateau by railway. A line connects the Gulf of Mexico with the 
Pacific Ocean across the Isthmus of Tehuantepec. 


THE BAHAMAS AND BURMUDA5 

These island groups are similar in several respects : they are 
of coral formation, they export fruit and early vegetables to the 
United States, and they are British possessions. Both are 
favourite tourist resorts for Americans. From the seas around 
the Bahamas sponges are gathered. The capital of this group 
is Nassau. Bermuda is a fortified naval station. 
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CHAPTER XXVIII 

CENTRAL AND SOUTH AMERICA 

CENTRAL AMERICA AND THE WEST INDIES 

Physical Conditions. — Central America . — This is on the whole 
a mountainous region, the greatest altitudes being reached near 
the Pacific coast, where there are many active and extinct 
volcanoes. The chief lowlands are the Yucatan peninsula, which 
like Florida is a recent limestone formation, and the alluvial 
plains bordering the Atlantic coast. The largest lake is Lake 
Nicaragua, from the floor of which rises an active volcano ; it is 
drained by the San Juan to the Atlantic, and a canal was at one 
time projected which should connect it also with the Pacific 
Ocean. 

The rainfall is everywhere abundant except on the flat 
Yucatan peninsula ; it falls chiefly in late summer when the belt 
of conventional rains has swung northward, but on the windward 
slopes of the highlands moisture is condensed from the north- 
east trades in winter also. The temperature varies with the 
altitude, the same division into tierra caliente, tierra templada, 
and terra fria being made as in Mexico (see p. 429) and in the 
Andes of South America. 

The vegetation consists of forests of the equatorial type in the 
hot and wet regions, rich savannahs on the uplands, and temperate 
forests on the higher mountain ridges. The numerous small, 
swift rivers bring down great quantities of alluvium from the 
mountains, and this, together with the abundant volcanic soils, 
makes the valleys, basins and plains very fertile. 

The West Indies .— -The Greater Antilles (Cuba, Jamaica, Haiti 
and Puerto Rico) are the remains of a folded mountain system in 
which the parallel chains run from west to east, a direction which 
is followed by some of the chains in Central America, and by those 
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along the north coast of South America. The Lesser Antilles, a 
chain of volcanic islands, make a loop between Puerto Rico and 
Trinidad. There are also numerous groups of coral islands, 
such as the Bahamas. Many of the volcanoes, such as Mont 
Pelee and Souffriere, ‘are active, and earthquakes are frequent. 

The islands are well watered, and the uniformly high tem- 
perature is tempered towards the interior by the altitude and 
near the coast by the sea-breezes. The natural vegetation is a 
luxuriant evergreen forest, and tropical fruits and plantation 
products can be cultivated in abundance. 

Political and Economic Conditions. — Central America .— South 
of Mexico, this region is divided into a number of small inde- 
pendent republics, namely, Guatemala, Salvador, Honduras, 
Nicaragua, Costa Rica and Panama, together with the Crown 
Colony of British Honduras. The total population numbers 
about 3,000,000 people ; of these about one-quarter are Indians, 
and most of the remainder are of mixed origin. The chief product 
which is exported is coffee ; bananas, coco-nuts and hides are also 
sent abroad. Through the State of Panama a canal has been 
cut connecting the Atlantic Ocean at Colon with the Pacific at 
Panama. “A canal zone,” a strip of land ten miles wide, has 
been leased to the government of the United States, which 
undertook the work of construction. The canal was completed 
in 1915, and facilitates commerce particularly between the 
Atlantia coasts of North America and the Pacific coasts of both 
the Americas, besides allowing the navy of the United States to 
pass quickly into either ocean. 

West Indies . — On the islands the natives have long dis- 
appeared, their place being taken by Negroes and Europeans. 
Cuba, the most important of these islands, is a republic of about 
4,000,000 people. The most important product is sugar, and 
next comes tobacco, here classed as “ Havana " tobacco, from 
the name of the capital whence most of it is exported ; at the 
other extremity of the island is the port of Santiago. Coffee and 
bananas are also exported. Jamaica is much smaller, but has a 
population of over r, 000,000. It is a British possession ; Kingston 
is the capital and chief port, and the more important exports are 
bananas, sugar and rum, oranges and other fruits, and coffee. 
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Puerto Rico, which in size, population and products resembles 
Jamaica, belongs to the United States. The island of Hispaniola, 
where the people are nearly all negroes, is divided into two 
republics : Haiti which produces much coffee, and Santo Domingo 
where sugar cultivation is the chief industry. 

The Lesser Antilles belong mainly to Britain or France. 
Trinidad, whence oil, asphalt, cacao and sugar are obtained, is 
also British. Bridgetown, Barbados, is a shipping port for the 
whole group. 

SOUTH AMERICA 
PHYSICAL CONDITIONS 

Position and Extent. — South America lies to the south-east 
of North America, with which it is linked up through Central 
America and the West Indies ; it is also linked up with the 
Antarctic continent by a series of islands including the Falkland 
Islands, the South Orkneys and South Slietlands which are con- 
nected by a submarine ridge. With regard to latitude it stretches 
from 12° N. to 54 0 S., thus lying for the most part within the 
tropics, but extending farther south than either Africa or 
Australia. Although in its roughly triangular outline it resembles 
North America, it differs from the latter continent in an impor- 
tant respect, for whereas the northern continent is broadest in 
temperate latitudes and tapers towards the tropics, the southern 
continent has its greatest width in equatorial regions and narrows 
towards the pole. 

RELIEF, STRUCTURE AND DRAINAGE 

Main Divisions. — South America, like North America, falls 
into three main divisions as regards relief, the eastern highlands, 
the western mountains, and the central plains, which correspond 
to well-marked differences in structure. The eastern highlands 
of South America are the remains of a tableland of old crystalline 
and sedimentary rocks which have long remained undisturbed by 
any violent crustal movement ; they are divided into two blocks, 
the Guiana and the Brazil highlands. The western mountains, 
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the Cordillera of the Andes, are younger than these highlands, 
and have been formed by folding, fracture, and uplift all on a 
gigantic scale. Between the mountains and the highlands until 
a comparatively recent geological period there were great inland 
seas, which have gradually become filled with silt, and now form 
the level plains drained by the Orinoco, Amazon and Paraguay- 
Parana rivers. The borders of the long mountain chains to the 
west and the edges of the old tablelands to the east give rise to 
straight, unindented coasts, and the only considerable inlet, is 
the Plate Estuary, or Rio de la Plata. 

The Guiana and Brazilian Highlands —These highlands are 
the remains of a much more extensive tableland of which part 
has disappeared beneath the Atlantic waters. Long-continued 
erosion has dissected this tableland into flat-topped hills and 
great mesas (see p. 69) of which the steep cliff-like faces are 
known as serras. In Guiana the north-eastern border of the 
tableland has been worn down to a peneplain, which forms a 
broad coastal lowland, while in Brazil the tableland is tilted 
gently inland but descends somewhat sharply towards the sea, 
especially in south-eastern Brazil, where the steep escarpment 
receives the name of Serra do Mar. As a result of this tilt, the 
drainage is mainly away from the coast, either northwards to 
the Amazon or westwards to the Paraguay-Parana, only the Sao 
Francisco bi*eaking through to the east, with a descent from the 
tableland by a magnificent waterfall. 

The Cordillera ol the Andes. — This mountain belt falls into 
three divisions, the Equatorial Andes, between io° N. and 15 0 S., 
where there is a well-marked series of parallel ridges and valleys, 
the Central Andes, where the chains diverge and enclose the 
Bolivian plateau, and the Southern Andes, where the chains again 
unite. The Cordillera form a crustal belt which is still in an un- 
stable condition, as is shown by the frequent earthquakes in cer- 
tain localities, and by the numerous volcanic cones which are built 
up on the tops of the ridges and form some of the loftiest peaks. 

The Equatorial Andes ,— The series of ridges and valleys is 
due mainly to river erosion, but the general direction of the 
rivers corresponds to the direction of the folds and fracture- 
lines, as in the case of the rivers of the Alps and Himalayas. 
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Among the larger rivers are the Magdalena, which flows north- 
ward to the Caribbean Sea, and the head-streams of the Amazon, 
such as the Marahon, which after flowing northward turn abruptly 
eastwaids, and cutting deep gorges through the eastern ridge, 
descend by rapids and waterfalls to the plain. Of the numerous 
volcanoes in this section of the Andes the most famous are Coto- 
paxi (19,600 feet) which is still active, and Chimborazo (20,500 
feet) which is extinct, and now has glaciers round its crater. 

The Bolivian Plateau. This lofty plateau is about 12,000 feet 
above sea-level and forms an area of inland drainage. In the 
north is Lake Titicaca, a deep freshwater lake from which a 
stream flows southward to evaporate in a series of saline lagoons. 

Ihe Southern Andes .— In this section are found the lofty peak 
of Aconcagua (23,000 feet), an extinct volcano, and the important 
Cumbre or Uspallata Pass (over 12,000 feet). Towards the 
south the Andes more and more resemble the Alps, for snow- 
fields, glaciers and valley lakes become more numerous. Along 
the coast, parallel to the main chain and separated from it by a 
longitudinal valley, is a low coast range which may be compared 
to that in western North America ; to the south of latitude 40° S. 
the land has been depressed, so that the longitudinal valley is 
drowned and the coast range becomes a series of islands. Many 
inlets in this part of the coast are valleys deepened during the 
Ice Age by the glaciers which then came down to the sea (see 
Fig- 33). and they therefore take the form of fiords. In r -Tierra 
del Fuego, separated from the mainland by the Magellan Strait, 
the Cordillera bend eastward and are linked through South 
Georgia with Graham’s Land. 

The Central Plains. — These plains are divided into three river 
asms, the Orinoco, Amazon, and Paraguay-Parana, but these 
are separated only by low, ill-defined, swampy divides, and 
between the Orinoco and the Rio Negro (a northern tributary of 
the Amazon), there is actually a connecting river, the Cassiquiare. 
All the rivers of the plains carry great quantities of silt; the 
Orinoco has already built up a large delta, the estuary of the 
Amazon is obstructed by islands and shifting mud-banks, while 
the Plate estuary is rapidly becoming shallower. The main 
stream of the Amazon is navigable to the foot of the Andes, but 
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its tributaries, among them the important Madeira and Tocantins, 
are broken by rapids where they cross outcrops of hard rock 
before entering the areas covered by the soft sediments of the 
old inland seas. 


CLIMATE 

Temperature. — The plains of the Orinoco, Amazon and upper 
Paraguay are hot in the sense that the mean annual tempera- 
ture is above 20° C. (68° F.) and that the temperature is never 
low ; but in the western mountains and the greater part of the 
eastern highlands the altitude brings the temperature below this 
average. The range of temperature is very small throughout the 
equatorial regions, and owing to the narrowing of the continent 
in the temperate region there is no area sufficiently far from the 
sea to have the great extremes which are typical of continental 
interiors in high latitudes. The temperatures of the east coast 
of Brazil, both in July and January, contrast with those of the 
west coast of the continent in the same latitudes, for a warm 
current flows past the east coast, and a cool current past the 
west coast. Cf. Figs. 61 and 62 with 78 and 79, 

Winds and Rainfall.— The greater part of the continent lies 
in the region of abundant convectional rains, there being a con- 
siderable area near the equator with rain at all seasons, while to 
the north and south of it are regions which have a season of 
drought at their winter solstice owing to the swing of the rainy 
belt (see Figs. 78, 79 and 82). The north-east trades blowing 
towards the Guiana highlands, and the south-east trades blowing 
towards the Brazil highlands give relief rains to the coastal 
districts of these regions, while on the eastern slopes of the 
Andes also the relief rains are heavy. On the west coast a dry 
region lies about the Tropic of Capricorn, for here the winds are 
generally off-shore or parallel to the shore (see Figs, 71 and 72). 
To the south of this dry coastal strip lies the region under the 
influence of the stormy westerly winds ; in the belt swept by 
these winds in winter (June, July, August) when they have their 
most northerly extension, there are winter rains and summer 
drought, while further south comes a belt which lies at all seasons 
in the track of the westerlies and so has rain at all seasons. The 
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fact that the Andes lie parallel to the coast makes the rains on 
their western slopes very heavy, while on the eastern or lee side 
of the chain there is a dry region, swept by warm dry winds. A 
third dry region is the plateau of Bolivia which is shut in on all 
sides by mountains. Cj^clonic storms, passing down the Paraguay- 
Parana plains account for the moderate rainfall at all seasons 
found in the eastern regions south of the Tropic of Capricorn. 

Regime o! the Rivers. — The great rivers of the plains, owing 
to the slight slope of their beds, are very liable to overflow their 
banks, so that in many places they are bordered by large areas of 
swampy land, especially the Amazon and Paraguay. The Ama- 
zon is never low, for its northern tributaries have a maximum flow 
in the northern summer when the rain-belt swings northward, 
and its southern tributaries have a maximum flow in the southern 
summer when the rain-belt swings southward. The Sao Francisco 
is a 'river lying almost wholly in a region with a marked season of 
drought, so that its volume varies considerably through the year ; 
the lower Paraguay-Parana and the Uruguay have a more uniform 
flow, being fed from the eastern region with rain at all seasons. 

The excessive rainfall on the western slopes of the southern 
Andes has enabled the rivers flowing to the Pacific to work back 
the heads of their valleys by erosion, and so to capture many of 
the head-streams of the rivers flowing to the Atlantic ; as a 
consequence the river divide here lies to the east of the main 
chain of the mountains. 

VEGETATION AND ANIMALS 

Vegetation. — The dense equatorial forest with its wealth of 
palms and climbing plants stretches over much of the Amazon 
basin where it is known as the Selvas, and is found also on the 
hot, well-watered Atlantic margins of Guiana and Brazil, and along 
the eastern base of the Andes (the Montana). (See Fig. 95.) 

To the north and south of the forest lie great stretches of 
tropical grassland or savannah ; these include the Llanos of the 
Orinoco, the Campos of Brazil, and the Gran Chaco of the upper 
Paraguay. The savannah regions have many aspects ; along 
tne banks of rivers or on the slopes of the serras the grassland 
may be replaced by forest * elsewhere the typical scattered trees 
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(see p. 155) may be more or less numerous, so that it may be either 
well timbered or almost treeless ; again, the grasses and herbs 
may be replaced by a dense scrub, such as is found in many parts 
of Brazil, where owing to the abundance of granite and sandstone 
the soils are often poor and dry. On the temperate plains the 
grasslands are practically treeless, possibly owing parity to the 
strength of the winds and the looseness of the soil, which is in 
some parts loess ; these grasslands are known as the pampas. 
To the south and west of the pampas the rainfall diminishes and 
the vegetation takes a semi-desert character, consisting of thorny 
shrubs, scattered herbs and bunches of coarse grass. 

Along the west coast the well-watered country north of the 
equator is well forested, but the dry strip farther south (which 
includes the Atacama desert) has a desert vegetation, consisting 
of a few scattered plants, with oases along the streams which 
come down from the Andes. The region with winter rains has 
evergreen shrubs and trees of the Mediterranean type, while 
the wet region farther south has broad-leaved forests in which 
the typical tree is an evergreen beech. 

The succession of vegetations in the Andes is very well 
marked : at the base is the equatorial forest with palms and 
bamboos, this is followed by a sub-tropical forest with tree-ferns, 
this again by temperate forest in which the cinchona trees (yield- 
ing quinine) are characteristic, while at still higher altitudes the 
forest is replaced by shrubs and natural meadows, and finally by 
a bleak and often snow-covered desert bare of vegetation. The 
names tierra caliente, tierra templada, tierra fria, and paramos 
are applied respectively to the hot, warm, cool and cold belts. 
The high plateaus, owing to their low rainfall, are covered with 
a semi-desert vegetation, and form the Puna region. 

Animals. — The abundance of vegetable life in the dense 
equatorial forests gives rise to an abundance of insects, and also 
of animals such as armadilloes and ant-eaters which feed upon 
insects. Birds and monkeys in great numbers 'live among the 
trees, while a large proportion of the animals, as for example the 
sloth and porcupine, have climbing habits. Many burrowing 
rodents living on herbs and roots, and grazing animals such as 
deer, are found on the grasslands, where there are also beasts of 
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prey such as the puma and jaguar. The rhea or American ostrich 

roams over the pampas and the southern scrublands On the 

high pastures of the Andes live the llama, alpaca and vicuna 
whose thick coats yield wool for commerce ; here, too, is found' 
the chinchilla, a burrowing rodent with a thick, valuable fur. 

NATURAL REGIONS 

The greater divisions are C__ I „„ 

Coi dillera, Central Plains and Western Margins 
of Guiana and Brazil are < 
margins of Brazil form a distinct region 
Cordillera have been already described, 
divided according to ri ’ 

Parana basin is sub-divided by 
isohyet of 50 inches and also 
temperate regions ; T 

according to the vegetation. A 

margin are based upon the distribution of 
The Eastern Highlands. 

A 1 . The Guiana Highlands.— This in 
sists of tablelands, largely of sandstone, v 
a savannah vegetation, and are separated 
valleys; the courses of the numerous 
broken by rapids and waterfalls. Gold, c 
ores occur. 

A 2 -. The Brazil Highlands. — In relief and vegetation this 
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most important feature. Since the Sun's altitude alters but little 
through the year, the ranges of temperature are small, so that, for 
example, the higher valleys and basins enjoy a perpetual “ spring” 
climate. Mineral wealth is abundant. 

B 3 . The Bolivian Plateau. — The plateau itself is arid and has 
a scanty vegetation, affording a poor pasture-land. Of its moun- 
tain borders a large proportion of the eastern ridges is well watered 
and shows the succession of vegetations of the equatorial Andes, 
while the western ridges descend to the arid coast and are almost 
treeless. Mineral wealth is again abundant. 

B 3 . The Southern Andes.— Bare, jagged peaks, steep-sided 
valleys, extensive snow-fields and glaciers, lakes and mountain 
pastures,, are among the features of this region which is of little 
commercial importance, save where copper mines occur. 

The Central Plains. 

Ch The Orinoco Plains.— These alluvial plains, the Llanos, 
are almost entirely covered with grasses, and are suitable for 
cattle-ranching. The Orinoco delta forms a swampy jungle. 

C". The Equatorial Lowlands.- — These lowlands include the 
greater part of the Amazon basin, and the old peneplain which 
forms the coastal belt of Guiana. They are for the most part 
densely forested, but sometimes the forest is replaced by 
savannahs, especially on the slightly higher ground between the 
rivers. The products of the equatorial forest, e.g. rubber, #gums, 
dye woods and cabinet woods, are here found in abundance, and 
the whole region is suitable for tropical plantations. 

C 3 . The Upper Paraguay -Par ana Region.— These plains are 
tropical and have a fairly heavy rainfall, although neither heat nor 
moisture is so great as in the Amazon basin. The vegetation is a 
rich savannah varied by wood-land and (in the west) thorn-bush, 
and both tropical agriculture and cattle rearing can be carried on. 

C . The Lower Paraguay -Par ana Region.— These plains have 
a temperate climate, and the rains which are sufficiently abundant 
and frequent in the east decrease towards the west, so that the 
latter often suffers from drought. The whole area is suitable for 
cattle rearing, and the better- watered parts for the agriculture 
ot the temperate zone, especiahy cereals. 

. . • ■ ■; • ■ 
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CA The Southern Scrublands — This area is a low plateau 
rather than a plain, it includes Patagonia ; the scanty rainfall 
and vegetation make it naturally suitable only for pastoral 
pursuits, but at the base of the Andes there are abundant streams 
for irrigation purposeSj and towards the south-west there are 
some well-grassed districts. 

The Western Margins. 

D 1 . The Moist Equatorial Belt . — This area is similar in 
climate, vegetation and products to the other equatorial lowlands. 

I) 2 . The Arid Belt .—This almost desert area can be made' 
use of only in Peru where perennial streams come down from the 
Andes, but owing to the drought great beds of soluble nitrates 
are present in the southern (Chilean) portion. 

D 3 , The “ Mediterranean ” Belt . — This is the region of winter 
rains and evergreens, a land of grains and fruit. The most fertile 
part is the valley between the coast ranges and the Andes proper., 

D 4 . The Temperate Bell . — This well-wooded region must be 
likened to north-western rather than to western Europe, for the 
cold ocean-current keeps the summers very cool, even though 
the winter cold is not great. 

POLITICAL AND ECONOMIC 
CONDITIONS 

With the exception of Brazil and the Guianas all South 
America was once Spanish, and although the Spanish rule has 
disappeared and a number of republics have been formed, a large 
proportion of the people are either of Spanish or of mixed Spanish 
and Indian origin, while the Spanish language is everywhere 
spoken. In Brazil, the dominion of Portugal has been replaced 
by a republican form of government, while Portuguese remains the 
official language. The Guianas are still European possessions, 
belonging respectively to Britain, Holland and Prance, 

There is now a considerable immigration into the regions lying 
south, of the Tropic of Capricorn from several countries of Europe. 
The scantiness of the population is shown by the fact that whereas 
the area of the continent is nearly twice that of Europe, its 
population is only 50 per cent, more than that of Britain. 


m 
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BRAZIL 

Natural Regions.-— Central Plains : Part of the Equatorial 
Lowlands (C 2 ) ; part of the Upper Paraguay-Parana Region 
(C 8 ) ; part of the Lower Paraguay-Parana Region (O). 
Eastern Highlands : Part of the Guiana Highlands (A 1 ) ; the 
Brazil Highlands (A 2 ) ; the Eastern Tropical Margins (A 3 ). 
Economic Conditions. — Brazil occupies about half of the 
continent, and has a population of over forty millions. 

From the equatorial lowlands rubber and cacao are obtained; 
the Amazon affording an unbroken waterway through this region 
from the Atalantic Ocean to the Andean highlands. Rubber 
export has greatly declined, and the river-ports Manaos far up 
the Amazon and Belem (Para) near the mouth of the Para have 
1 ittle tra de . In the fertile region of the east (compare the region in 
bigs. 95 and 113) are the ports Pernambuco, Bahia (Sao Salvador), 
Rio de Janeiro and Santos. Sugar is grown widely over this 
region , cacao and cotton are obtained from the more northerly 
coastal ship, and coffee is produced in the hills near the tropic. 
The chief centres of the coffee trade are Sao Paulo, behind its 
port Santos, and Rio de Janeiro. I he latter city is the capital 
and the largest city, having nearly 2 million inhabitants. In the 
extreme south of Brazil, cattle-rearing has become an important 
industry. Brazil is extremely rich in minerals and some iron, 
gold ^ and manganese are obtained. Mining and manufacturing 
are little developed, partly owing to the poor means of communi- 
cation, for with the exception of the main stream of the Amazon 
the riveis are impeded by rapids and falls, and railways have only 
been extensively built behind Rio de Janeiro and Sao Paulo. 
Coffee and cotton are the chief exports. 

THE ARGENTINE REPUBLIC 
Natural Regions. C entral Plains : "1 he southern extremity 
of the Upper Paraguay-Parana .Region (C 3 ) ; part of the 
Lower Paraguay-Parana Region (t>) ; the Southern Scrub- 
lands ((>). Western Cordillera: Part of the Bolivian 
Plateau (B 2 ) ; the eastern part of the Southern Andes (B 3 ). 
Economic Conditions.— Argentina in size and population 
(13,000,000) is second to Brazil, and is rapidly developing in 
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consequence of the relatively cool climate which favours European 
immigration, and the flatness of the land which has permitted the 
easy construction of a network of railways in the east of the 
country. These railways have made possible the extensive culti- 
vation of maize and wheat which are exported. The sugar-cane 
is grown under irrigation round Tucuman, and much alfalfa 
is grown for livestock. The rearing of cattle and sheep is 
important, the products of this industry (wool, mutton, beef, 
hides, tallow and butter) supplying more than half the exports of 
the country. The railways converge upon Buenos Aires, which 
is the capital and the chief port of the country ; it is the largest 
city in South America, having about two million inhabitants. 
Rosario is a large river-port and an important railway centre, 
and Bahia Blanca has a hinderland of growing importance. The 
Argentine railways are connected with those of Chile by the 
*' Trans- Andine ” line, which pierces the crest at a height of 
10,000 feet, close to the Uspallata Pass, first passing Mendoza, 
an important fruit-growing centre; 

URUGUAY 

Uruguay is bounded on the west by the Uruguay river and 
shares with Argentina the characteristics of the Lower Paraguay- 
Parana plains (C 4 ) ; it therefore produces maize and wheat, but 
its most important industries are cattle and sheep rearing. The 
products (wool and meat) are largely exported from Montevideo, 
the capital. 

PARAGUAY 

This state lies entirely within the Upper Paraguay-Parana 
region of the Central Plains (C 3 ). Its chief agricultural products 
are tobacco, mat 6 or Paraguay tea, maize and oranges, and cattle- 
rearing is carried on. The capital is Asuncion at the junction of 
the Pilcomayo and the Paraguay rivers connected by rail with 
Buenos Aires, 

BOLIVIA 

Natural Regions. — Central Plains : Part of the Equatorial 
Lowlands (C 2 ) ; part of the Upper Paraguay-Parana Region 
(C 3 ). Western Cordillera : Part of the Bolivian Plateau (B 3 ). 

Economic Conditions. — The Plateau region has great mineral 
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deposits, including tin, silver, lead, copper and gold. The silver 
mines of Potosi have been famous for centuries. The lowland 
forests yield some rubber. The. difficulties of transport, due to 
the mountainous relief and the inland situation of Bolivia, have 
hindered the development both of mining and agriculture ; 
railways reach La Paz, the largest town, from the small Pacific 
port of Antofagasta in Chile and from Arica. Tin is the chief 
export. The population is over 3,000,000, mainly of Indian origin. 

CHILE 

Natural Regions .—Western Margins : Part of the Arid 
Belt (D 2 ) ; the “ Mediterranean Belt (D 8 ) ; the Temperate 
Belt (D 4 ). Western Cordillera : Part of the Bolivian Plateau 
(B 2 ) ; the Western part of the Southern Andes (B 8 ). 

Economic Conditions. — The nitrates and iodine of the arid 
belt are important products and are exported from Iquique. 
Also of great importance is copper from the mountains, and 
other minerals are gold, silver and iron ; behind Coronel some 
coal is mined. 

In the “ Mecfiterraneah *Tregion wheat and other cereals, fruits 
(including the vine) and tobacco are grown ; dairy-farming and 
sheep-rearing are also carried on here, while in the temperate 
region of the south mixed fanning, forestry and fishing are the 
occupations. Manufactures are the chief imports, minerals the 
exports. 

Santiago is the capital and the largest city ; Valparaiso, its 
port, is next in size. The population of Chile is nearly 5,000,000. 

peru 

Natural Regions. — Western Margins : Part of the Arid 
Belt (D 2 ). Western Cordillera : Part of the Equatorial 
Andes (B 1 ) ; part of the Bolivian Plateau (B 2 ). Central 
Plains : Part of the Equatorial Lowlands (C 2 ), 

Economic Conditions. — The agriculture of the arid coastal 
strip is carried on entirely by irrigation from the mountain 
streams ; the chief crops are sugar, cotton, maize and rice. On 
the mountains and plateau, cattle, the llama and alpaca are 
reared, and there are valuable copper, gold and silver and. lead 
mines in this part of the country. Oil is another important mineral. 
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The forests of the eastern slopes of the mountains furnish 
cinchona and other products, and some balata rubber is obtained 
from the equatorial lowlands. Coffee is increasingly grown on 
the mountain slopes. : 

These products support a population of nearly 7,000,000. 
The capital and largest city is Lima, which lies a few miles from 
the coast ; its port, Callao, carries on most of the foreign trade 
of the country. From the ports Callao and Mollendo railways 
climb the Andes to the plateau region. 


ECUADOR 

Natural Regions. — W estern Margins : Part of the Equa- 
torial Belt (I) 1 ). Western Cordillera : Part of the Equatorial 
Andes (B 1 ). Central Plains : Part of the Equatorial Low- 
lands (C 2 ) 

Economic Conditions. — The moist equatorial coast land yields 
cacao (the chief export) and sugar ; on the slopes of the moun- 
tains coffee and cinchona are obtained, and such products of 
temperate regions as wheat and potatoes are grown in the higher 
valleys. The coast region yields petroleum* in the mountains 
gold is mined and other minerals exist. The capital, Quito, is in 
the Andean region at a height of 9,000 feet, and the port of 
Guayaquil is the chief commercial city. The Galapagos Islands, 
a volcanic group, belong to Ecuador. 
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COLOMBIA 

Natural Regions. — Western Margins : Part of the 
Equatorial Belt (D 1 ). Western Cordillera : Part of the 
Equatorial Andes (B 1 ). Central Plains : Part of the 
Orinoco Plains (C 1 ) ; part of the Equatorial Lowlands (C 2 ). 

Economic Conditions. — From the coast bananas, rice, cotton 
and tobacco are obtained, and coffee at higher elevations, while 
wheat cultivation and cattle and sheep rearing are carried 
on in the valleys, particularly those of the Cauca and Magdalena 
rivers. The mines yield oil, gold, silver and platinum. The Cauca 
and Magdalena rivers are the chief means of communication. 
The capital, Bogota, lies among the mountains and is connected 
with the Magdalena by railway ; the next largest town is Medellin, 
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a mining centre on the opposite side of the valley. The plains 
east of the Andes are but little utilized. 



VENEZUELA 

Natural Regions. — Western Margins : The north-eastern 
part of the Equatorial Belt (D 1 ). Western Cordillera : The 
north-eastern part of the Northern Andes (B 1 ). Central 
Plains : The north-eastern part of the Orinoco Plains (O). 
Eastern Highlands : The north-western part of the Guiana 
Highlands (A 1 ). 

Economic Conditions. — Sugar, cacao, and rice are the chief 
products of the coastal lands, coffee being grown on the Andean 
slopes. Gattle-rearing is the chief occupation on the Llanos, and 
hides are exported. There are large mineral deposits, but only 
gold and oil are mined to any extent. Venezuela is one of the 
chief oil-exporting countries of the world. The capital, Caracas, 
lies behind the chief port, La Guaira, with which it is connected 
by railway. 

THE GUIANAS 

Natural Regions.-— Central Plains : The northern coastal 
extension of the Equatorial Lowlands (C 2 ). Eastern High- 
lands : Part of the Guiana Highlands (A 1 ). 

Economic Conditions. — The most important product is sugar, 
and in the coastal regions cacao, rice and tobacco afe also 
obtained. There are valuable mineral deposits in the highland 
region, and gold, diamonds and bauxite are worked. Georgetown, 
in the district of Demerara, is the capital of British Guiana and 
the largest town of the whole region. Paramaribo is the chief 
town of Dutch Guiana, and Cayenne of the French territory. 

The Falkland Islands are a British possession of little value. 
The natural vegetation is of grass and scrub, and sheep-rearing 
is the staple industry. Whaling is also of importance round the 
dependency of South Georgia. 

Authorities and Books for Further Reading. 

C. F, Jones : South America (Allen and Unwin). 

Giographie Universelle, Tome IS, par P Denis (Paris : Colin). 

E. W. Shanahan. : South America (Methuen). 


CHAPTER XXIX 


AFRICA 

PHYSICAL CONDITIONS 

BELIEF AND STRUCTURE 

Main Divisions. — -The continent of Africa lies almost sym- 
metrically about the equator, extending from lat. 37 0 N. to lat. 
35 0 S., but at the Gulf of Guinea it narrows suddenly, so that 
the southern mass has but half the width of the northern. No 
continent has a coast-line so little broken as that of Africa, and 
this simplicity of outline is matched by a simplicity of structure 
and of relief. Vast deposits of sedimentary rocks undisturbed 
by any folding alternate with massive outcrops of old crystalline 
rocks such as granite and gneiss, the whole forming a table- 
land bordered by broken terraces and escarpments. In the 
extreme north-west the Atlas Mountains form a separate struc- 
tural division (see Fig. 55) ; they are part of the folded moun- 
tain system of southern and central Europe. In the extreme 
south-west also there is a region which forms no part of the 
tableland; here a folded mountain system far older than the 
Atlas was long ago worn down to a peneplain, and the present 
land is a block of this which was again uplifted and is now carved 
out into a new scries of ridges and valleys. The large continental 
island of Madagascar, separated from the mainland by the deep 
Mozambique Channel, remains as a relic of a former land 
connexion with India. 

The Tableland. — A characteristic of the tableland is its rim 
or border, which rises somewhat above the general level of the 
interior and falls abruptly to the sea. This is well seen in the 
Nieuwveld Mountains and the Drakensberg Mountains, which 
form this rim in South Africa ; from the coastal regions they 
have all the appearance of mountain ranges, but from the 
interior they are approached by gentle slopes. The Drakens- 
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a mining centre on the opposite side of the valley. The plains 
east of the Andes are but little utilized. 


VENEZUELA 

Natural Regions. — Western Margins : The north-eastern 
part of the Equatorial Belt (D 1 ). Western Cordillera : The 
north-eastern part of the Northern Andes (R 1 ). Central 
Plains : The north-eastern part of the Orinoco Plains (C 1 ). 
Eastern Highlands : The north-western part of the Guiana 
Highlands (A 1 ). 

Economic Conditions. — Sugar, cacao, and rice are the chief 
products of the coastal lands, coffee being grown on the Andean 
slopes. Cattle-rearing is the chief occupation on the Llanos, and 
hides are exported. There are large mineral deposits, but only 
gold and oil are mined to any extent. Venezuela is one of the 
chief oil-exporting countries of the world. The capital, Caracas, 
lies behind the chief port, La Guaira, with which it is connected 
by railway. 

THE GUIANAS 

Natural Regions. — Central Plains : The northern coastal 
extension of the Equatorial Lowlands (C 2 ). Eastern High- 
lands : Part of the Guiana Highlands (A 1 ). 

Economic Conditions. — The most important product is sugar, 
and in the coastal regions cacao, rice and tobacco afe also 
obtained. There are valuable mineral deposits in the highland 
region, and gold, diamonds and bauxite are worked. Georgetown, 
in the district of Demerara, is the capital of British Guiana and 
the largest town of the whole region. Paramaribo is the chief 
town of Dutch Guiana, and Cayenne of the French territory. 

The Falkland Islands are a British possession of little value. 
The natural vegetation is of grass and scrub, and sheep-rearing 
is the staple industry. Whaling is also of importance round the 
dependency of South Georgia. 

Authorities and Books for Further Reading. 

C. F. Jones : South America (Allen and Unwin). 

GSographie Universelle, Tome 16, par P Denis (Paris : Colin). 

E. W. Shanahan : South America (Methuen). 
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AFRICA 

PHYSICAL CONDITIONS 

RELIEF AND STRUCTURE 

Main Divisions. — The continent of Africa lies almost sym- 
metrically about the equator, extending from lat. 37° N. to lat. 
35° S., but at the Gulf of Guinea it narrows suddenly, so that 
the southern mass has but half the width of the northern. No 
continent has a coast-line so little broken as that of Africa, and 
this simplicity of outline is matched by a simplicity of structure 
and of relief. Vast deposits of sedimentary rocks undisturbed 
by any folding alternate with massive outcrops of old crystalline 
rocks such as granite and gneiss, the whole forming a table- 
land bordered by broken terraces and escarpments. In the 
extreme north-west the Atlas Mountains form a separate struc- 
tural division (see Fig. 55) ; they are part of the folded moun- 
tain system of southern and central Europe. In the extreme 
south-west also there is a region which forms no part of the 
tableland ; here a folded mountain system far older than the 
Atlas was long ago worn down to a peneplain, and the present 
land is a block of this which was again uplifted and is now carved 
out into a new series of ridges and valleys. The large continental 
island of Madagascar, separated from the mainland by . the deep 
Mozambique Channel, remains as a relic of a former land 
connexion with India. 

The Tableland. — A characteristic of the tableland is its rim 
or border, which rises somewhat above the general level of the 
interior and falls abruptly to the sea. This is well seen in the 
Nieuwveld Mountains and the Drakensberg Mountains, which 
form this rim in South Africa ; from the coastal regions they 
have all the appearance of mountain ranges, but from the 
interior they are approached by gentle slopes. The Drakens- 
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berg Mountains culminate in the Mont aux Sources (11,000 ft.), 
and the boldness of their ridges is due largely to a resistant 
sill of igneous rock, which has here pushed its way between 
the sedimentary layers. The. Matoppo Hills and the lofty 
Bih <5 or Angola highlands, which also form part of the rim, are 
masses of hard crystalline rock. 

The comparatively low tableland of northern and central 
Africa, averaging 1,500-2,000 feet above sea-level, may be con- 
trasted with the high tableland of the east and south which 
averages 3,000-4,000 feet. In East Africa a series of fractures 
on a gigantic scale has affected the relief. Great crustal blocks 
have been let down between parallel faults, forming the rift valley 
shown in Fig. 55. In the deeper hollows of this valley lie long 
narrow lakes, such as Nyasa, Tanganyika and Rudolf. Irregular 
fractures and subsidence have also probably helped to form the 
shallower Victoria Nyanza, which is as large as Scotland. These 
crustal movements were accompanied or followed by volcanic 
outbursts, and the tableland is studded with cones, among which 
may be mentioned Kenya (17,000 ft.) and Kilimanjaro (19,000 
ft.), both now extinct. Ruwenzori (16,800 ft.) is a block of old 
rocks left upstanding by the edge of the great rift. The Abys- 
sinian highlands, bordered to the east by the steep wall of the 
rift, are largely built up of lavas poured out over a foundation 
of old crystalline rocks. 

The Atlas Region. — The parallel mountain chains run rofighly 
from south-west to north-east, and are loftiest in the west. 
Farther east two outer chains enclose a high plateau which has 
been levelled partly by the erosion of the inner ridges, partly by 
the filling of the valleys ; this is the Plateau of the Shotts, so 
called because of the shallow brackish lakes or shotts which lie 
upon it. Immediately to the south of the eastern Atlas ranges is 
a depression, part of which lies below sea-level ; this area, too, 
is dotted with shotts. 

Hie South-Western Ridges and Valleys. — The axes of folding 
of the old mountains run parallel to the edges of the tableland, 
dfid this direction is now followed by the hard, outstanding 
quartzite ridges such as the Langebergen and Zwartebergen. 
Between the Zwartebergen and the Nieuwveld Mountains lies 
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the low plateau known as the Great Karroo, while south of the 
Zwartebergen is the still lower Little Karroo. This is one of 
several broad open valleys cut by the rivers along the softer 
outcrops, and drained southward through narrow gorge-like 
openings or kloofs across the resistant ridges. 

CLIMATE 

Winds and Rainfalls. — The outstanding feature of African 
climate is the northward and southward swing of the belt of 
conventional rains, fed by the north-east and south-east trade 
winds. In the Gulf of Guinea the south-east trade is drawn 
across the equator, and for the greater part of the year blows 
towards the land as a south-west wind, causing the heavy surf 
which makes this coast so dangerous. The equatorial belt with 
no dry season, is bordered in succession by belts where a com- 
parative drought lasts for one, two, three, and finally four 
seasons. In no other continent are the arid belts which He 
between the region of conventional rains and the region of 
westerly wind rains so dearly marked. The great bulk of the 
land, lying about the northern tropic, and the existence of a land 
mass to the 'east of it, make the Saharan region • the' largest desert 
area in the world. The corresponding dry region lying about 
the southern tropic, the Kalahari, is much more restricted in area, 
for here the lofty eastern border of the tableland is subject to 
easterly winds from the Indian Ocean in every season but winter, 
and so has fairly abundant relief rains. The effect of relief is also 
marked on the eastern shores of Madagascar, where the highlands 
rise sharply from the sea, and in lofty Abyssinia, where the 
summer rains are very abundant. Tine Atlas region and the ex- 
treme south-west of the continent lie in the path of the stormy 
westerlies for part of the year, but from both the belt swings away 
pole-wards in summer, so that in this season they have the drought 
characteristic of the Mediterranean type of climate. 

Temperature, — Only in the loftier parts of the extra-tropical 
areas, such as the Atlas region and the high, south-eastern 
tableland, can the temperature even in winter be described as 
cool; the equatorial regions are hot at all seasons, while the 
tropical regions are very hot at the season of the summer solstice 
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and warm at the season of the winter solstice. On those parts 
of the tableland which lie above 4,000 feet the moderating effect 
of altitude is appreciable, and throughout the year the heat is 
never excessive. The cold Benguela ocean current flows along 
the south-west coast, but as the general trend of the wind here 
is parallel to the shore, the cooling effect is confined to the coastal 
strip influenced by local sea-breezes, and inland the temperature 
rises rapidly in spite of the increasing elevation. In the arid 
regions the rapid daily temperature changes consequent upon the 
dryness and clearness of the atmosphere are very marked. 

DRAINAGE 

The general configuration of Africa, that of a level tableland 
rising to a somewhat higher rim and then falling steeply to the 
sea-board, causes marked peculiarities in the rivers. The 
divides between their head-waters are often ill-defined ; in their 
middle courses the streams flow sluggishly and often spread out 
over wide flood-plains, while in their lower courses they enter 
wild gorges and descend by falls and rapids to the sea. 

The Nile. — The Nile rises on the high eastern tableland where 
it drains Victoria Nyanza and Albert Nyanza, the latter a rift- 
valley lake ; its descent to the lower northern tableland is effected 
by a series of rapids, after which its velocity is checked, and its 
waters, together with those of the Bahr-el-Ghazal and other 
affluents, spread out over a great plain lying between 5° N. and 
io° N. This plain is overgrown with reeds and papyrus which are 
often tom up by the wind and then gradually accumulate in the 
closely packed floating masses known as the sudd, which block 
up the river channels and seriously impede navigation. This 
plain is drained to the north by the White Nile, which is then 
joined by the Blue Nile, whose head- waters have cut deep steep- 
sided canons into the basalt plateau of Abyssinia, Apart from 
Lake Tana (or Tsana) near its source, the Blue Nile has neither 
lake nor flood-plain to regulate its flow or rob it of its silt, and 
when the heavy summer rains occur it rushes down to the Nile, 
bearing with it fertilizing mud. The Atbara, too, which is a 
chain of pools in the dry season, carries a great volume of water 
after the rains, and it is to these two rivers that the Nile owes 
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the regular yearly rise, which begins in late summer and cul- 
minates in autumn. The lower Nile flows between limestone or 
sandstone bluffs in a valley from 2 to 15 miles wide, its course 
being broken by six cataracts, which are a series of boulder- 
strewn rapids caused by hard rocky sills which lie across the river- 
bed ; finally the Nile splits into several distributaries, and dis- 
charges its waters into the Mediterranean Sea by a lagoon-fringed 
delta. 

The Niger. — The Niger rises on the inner side of the escarp- 
ment of the tableland that faces the Gulf of Guinea, and flows 
inland almost to the desert margin, there spreading out over a 
flood-plain; then sweeping round it flows south-eastwards, 
and before it is swollen by the Benue breaks across the rim 
of the tableland in a series of rapids. Near sea-level its velocity 
is checked, and with the silt which it can no longer carry it has 
built up an enormous delta crossed by a network of channels. 

The Congo .—The Congo rises on the high tableland between 
Lakes Tanganyika and Nyasa, and with its tributaries flows into 
an almost circular basin-shaped hollow with a level floor largely 
covered with alluvium. The enormous volume of water collected 
in this basin finds its way out westwards across the high border- 
land by a deep narrow channel broken by falls. The surplus 
waters of Lake Tanganyika drain intermittently to the Congo. 

The Orange. — The Vaal and Orange rising on the inner side 
of thfe high and well-watered south-eastern rim of the tableland, 
and uniting to flow with diminishing volume across an otherwise 
riverless arid region, may in these respects be compared with the 
Nile. The lower Orange leaves the tableland by a magnificent 
waterfall, and follows a winding gorge to the sea. 

The Zambesi— This river flows over the southern tableland, 
and is separated only by a swampy divide from the Congo basin ; 
in its upper middle course both the main stream and its tribu- 
taries are bordered by flood-plains, but its lower middle course 
is broken by the Victoria Falls, where its waters tumble 450 feet 
into a narrow zig-zag gorge. Still lower down it crosses a level 
coastal plain of considerable width and receives the waters of 
the Shire, the outlet of Lake Nyasa, before emptying itself 
through a delta into the Mozambique Channel. 
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The Inland Drainage Areas.— The Shari flows from a com- 
paratively well-watered district towards the arid Sahara, and its 
waters spread out and are evaporated in the shallow island- 
studded Lake Chad. Similarly the Kubango carries the water 
condensed on the Angola highlands to the Salt Pans on the 
borders of the Kalahari desert. 

Apart from the Nile, there are no perennial streams in the 
Sahara, but the dry channels of the rivers which drained it 
during a rainier epoch are still often marked by a chain of pools, 
or are converted into rushing torrents by the rare but heavy 
rainstorms which occur. On the higher regions such as Tibesti 
the rains are less infrequent, and the intermittent streams of 
wadies are very numerous. In many places the supplies of 
underground water are considerable and may gush out as springs 
or can be tapped by shallow wells. 

VEGETATION AND ANIMALS 

Vegetation.— The Equatorial Forests. — Evergreen forest 
clothes the coastal belt along the Gulf of Guinea and a great 
part of the Congo basin, although in the latter region it is inter- 
spersed with savannah, and large areas have been’ gradually 
cleared by the natives. Flowering trees, palms, orchids and 
creepers are numerous, and among the more useful products 
are mahogany, ebony and rubber trees, a wild coffee shrub, and 
near the coast the oil-palm. 

The Savannahs. — Bordering the forest region are vast 
expanses of grassland dotted over with such trees as palms, 
acacias and baobabs ; at great elevations even these trees may 
be absent, while in moister valleys or on mountain-sides the tree 
growth may be sufficiently abundant to form a forest ; again, 
where the ground is sandy and infertile the grasses may be entirely 
replaced by a thorny scrub, or where it is unusually fertile, as in 
some parts of the volcanic eastern tableland, a carpet of fine 
grasses may replace the coarse tufts of the typical savannah. 

On the high extra-tropical tableland of the south-east the 
stretches of almost treeless grassland (the Veldt) must be classed, 
with the temperate steppes rather than with the tropical savan- 
nahs. The eastern slopes of the Drakensberg Mountains are 
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well wooded, but except near the coast palms are not included 
among the trees. 

The Scrublands and Deserts. — Thorny or succulent shrubs 
and bushes such as acacias, cactuses and aloes cover large areas, 
including the borders of the Sahara, the Tibesti Mountains and 
Ahaggar Plateau within the Sahara, the Somali peninsula, the 
greater part of the Kalahari region and that part of the table- 
land lying south of the lower Orange river. In the northern 
scrublands, and especially in Somaliland, gum-acacia and such 
aromatic plants as balsam, frankincense and myrrh are abundant, 
while the Karroo region is covered by a low bush about three 
feet high, which forms excellent pasture for grazing animals. 
Large areas in the Sahara, a long strip bordering the south-west 
coast, and some smaller areas in the Kalahari, may be described 
as true deserts, being almost entirely devoid of plant life. 

Regions of Evergreen Trees and Shrubs.— In the regions of 
summer drought in the north-west and south-west of the con- 
tinent there appears the characteristic vegetation of the Mediter-. 
ranean type, consisting of rather small evergreen trees, bushes 
and shrubs, aromatic herbs and bulbous plants. The better- 
watered slopes of the Atlas Mountains bear patches of forest of 
cork and evergreen oak, together with myrtles, laurels and olive 
groves. The drier Plateau of the Shotts is almost treeless, and 
alfa grass, sweet-smelling herbs, aloes and cactuses form a vege- 
tation* similar to that of the semi-arid Iberian plateau. In the 
Cape region of the south-west, heaths, irises, lilies and flowering 
shrubs are among the most abundant forms, and eucalyptus 
trees have been successfully introduced from the similar region in 
south-west Australia, 

Animals. — In the dense forests man-like apes, the chimpanzee 
and gorilla, are found, together with numerous monkeys, birds 
and insects. Among the larger animals arc the elephant, which 
once extended over the whole continent south of the Sahara 
wherever it could find fodder, and the hippopotamus, which 
frequents the great rivers and lakes. The grazing animals of the 
grasslands, such as giraffes, zebras, gnus and antelopes, with the 
beasts of prey which follow them, the lion, leopard, hyena and 
jackal, have been gradually driven back before settlers and 
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colonists, and their numbers have been greatly diminished by big- 
game hunters. In the arid regions there are ostriches, gazelles, 
jackals, hyenas, and many smaller animals, most of which are 
coloured to harmonize with the bare rocks and sand. 

Among insects the tsetse fly is important, because it is the 
carrier of blood parasites which cause the fatal sleeping sickness 
in man and an equally fatal disease in domestic animals ; in a 
similar manner the parasite which causes malaria is carried by 
a mosquito. These insects breed in quiet well-shaded waters, 
such as swamps and rivers with forested margins, so that by 
draining the land and cutting down the vegetation along the 
river-banks much caxi he done towards exterminating them. At 
present they are still abundant in most of the valleys and low- 
lying areas clothed with equatorial forest, but they are only 
infectious when they have bitten an infected man or animal. 

Transport is effected across the northern deserts by the one- 
humped camel or dromedary ; so far no successful attempt has 
been made to use the elephant as a beast of burden in the fly- 
haunted forest regions. : ^ 


NATURAL REGIONS 

A. The Equatorial Forest Region.— -In this region, which 
includes the Guinea margins and the greater part of the Congo 
basin, the rainfall averages 60 inches, and falls at all seasons, or 
during at least three seasons. The Guinea region is difficult of 
access owing to the surf, but in the Congo region there are 
thousands of miles of navigable waterways. 

B. The Sudanese Savannahs. — This area includes a rich 
southern belt suitable for both agriculture and stock-raising, and 
a more arid belt of scrubland bordering the desert and suitable 
only for pasture-land. But even in this drier belt enormous 
crops can be raised on the areas flooded by the Middle Niger, the 
Shari and the upper reaches of the Middle Nile. 

C. The Abyssinian Highlands. — This is a high volcanic table- 
land, dissected by erosion, and the land forms include deep narrow 
canons, and broader valleys separating flat-topped, grass-covered 
mesas (see p. 69). The climate is tropical in the lower valleys 
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and temperate at greater altitudes ; the products vary accord- 
ingly. 

D. The Southern and Eastern Savannahs.— This part of the 
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Fig. 132. — Africa. Natural Regions. 

high tableland includes the region of the Great Rift and the 
neighbouring volcanic areas, together with the Zambesi basin. 
Although the vegetation is burnt up during the season of drought. 
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the annual rainfall is everywhere over 30 inches, and is sufficient 
for agriculture as well as for stock-raising. The areas above 
4,000 feet have an excellent climate. 

E. The Saharan Desert and Oases. — -This region is built 
mainly of horizontal layers of limestone and sandstone, pierced 
here and there by masses of crystalline rock ; the old dry valleys 
separate table-topped mesas with cliff-like edges, sculptured 
and under-cut by the sand blast (Fig. 32). Among other 
characteristic features of an almost rainless region are th% 
monotonous stretches of sand-dunes, the bare gravelled plains, 
and the great masses of rock shattered into fragments by changes 
of temperature. The green strip of vegetation bordering the 
Nile and the oases grouped along the wadies and around the 
springs form the sources of wealth in this region. 

F. The Kalahari and Lower Orange Scrublands.— This 
region is largely a monotonous sandy plain, trenched by water- 
courses which are usually dry, yet along which there is some 
tree growth. Here and there solitary relic mountains or kopjes 
rise above the general level, and in the hollow's lie salt-encrusted 
mudflats, occasionally transformed into shallow lakes. To the 
west the altitude increases considerably, and here the deep 
valleys bear witness to a rainier epoch, during which mountains 
were carved out which now lie half buried under their own waste. 
Most of the water supply is brought to this region by streams 
from neighbouring rainier areas, and where this is available 
pastoral industries can be carried on. Elsewhere springs and 
water-holes lie far apart. 

G. The Temperate Grasslands. — This region, which forms 
the better part of the South African Veldt, has a rainfall of over 
20 inches, rising towards the Drakensberg Mountains and in 
Basutoland to 30 inches ; in the wetter regions agriculture is 
possible, in the drier, pastoral industries are more important. 

H. The Atlas or Mediterranean Region. — The climate and 
vegetation of the Mediterranean type of region have already 
been emphasized. The fertile and well-watered hills and valleys 
near the coast from the Tell, which is an agricultural region, 
while the drier Plateau of the Shotts is mainly pastoral. The 
wild mountainous regions of Morocco are little known. 
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J. The Cape Region. — Owing to the fact that the mountains 
lie parallel to the coast, this southern region of the Mediterranean 
type is somewhat arid, and all the rivers and streams are made 
use of for irrigation purposes. 

K. The South-western Margin— This almost desert strip, 
where rain may be absent for years, is chiefly noteworthy because 
it prevents easy access to the economically more important 
savannah and scrublands behind it. 

L. The Somali Scrublands. — This peninsula has a rainfall of 
less than 20 inches, and has no permanent streams, so that it is 
suitable only for pastoral industries and has a nomadic popula- 
tion. 

M. The Equatorial Eastern Margins. — This coastal belt has 
an abundant rainfall, and is generally similar in climate, vegeta- 
tion and products to the Congo region. 

N. The Tropical Eastern Margins. — In this region are 
included the Lower Zambesi and Lower Limpopo valleys, which 
are forested and unhealthy but suitable for crops requiring 
great heat and moisture. Rain falls only in summer, and the 
average is about 30 inches. 

O. The Warm Temperate Eastern Margins. — This region 
rises in successive terraces to the Drakensberg Mountains, and 
is abundantly watered by rain and swift-flowing rivers. There 
is a rich vegetation of grass and trees, and while on the coastal 
strip tfopical products can be grown, the higher terraces are 
suitable for temperate cereals and for dairying. 

P. Q, R. Madagascar. — This island is bordered by a low- 
lying belt (P) which is hot, well watered and well forested 
except in the south-west (Q), where it lies beyond the convec- 
tional rain-belt, and is sheltered by the highlands from the 
easterly trade winds, and so is somewhat arid. The lofty 
interior forms a high savannah (R) , and here the temperature is 
moderated by the altitude. 

The Smaller African Islands.— The Cape Verde Islands and 
the Canary Islands are of volcanic origin and as they lie in the 
trade wind belt are rather dry except where peaks such as Tenerife 
cause some condensation. Fernando Po, Principe and Sao 
Thome are also volcanic, and lie in a straight line with Kamenm 
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Peak an extinct volcano on the mainland. Their abundant 
rainfall, uniformly high temperature and fertile volcanic soil 
combine to make their plantations unusually rich. . St. Helena 
and Ascension are barren volcanic islands which rise from the 
submarine ridge which divides the Atlantic Ocean throughout 
its length into eastern and western basins. 

The Seychelles, Reunion and Mauritius lie in the moist equa- 
torial belt, and as they have fertile volcanic soils they yield 
valuable plantation products. 
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POLITICAL AND ECONOMIC 
CONDITIONS 

Although Africa is part of the Old World, the peater portion 
of the continent has but recently been opened to civilized peoples 
and its economic importance is not great. 

The early civilization of the lower Nile was followed later by 
that of the Atlas region, but these as well as European influences 
were limited by the Saharan desert. Arab and Indian traders 
have for many centuries settled on the east coast, and in the 
fifteenth and sixteenth centuries the Portuguese explored the 
whole of the coastal regions. Yet much of the interior remained 
unknown until the latter half of the nineteenth century, owing 
partly to the climate of the coastal lowlands and partly to the 
structure of the country, the gorges and rapids of the rivers 
affording no natural entries through the highland rim. 

South of the Sahara the only region which favoured European 
occupation was the Cape region (J), where the Dutch settled in 
the seventeenth century. From this region, which became 
British at the beginning of the nineteenth century, European 
peoples have spread northward over the temperate grasslands 
and the warm temperature margins (G and O), but elsewhere the 
few Europeans are either traders or the representatives of the 
European Powers which between them have annexed almost the 
whole of the continent. 
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BRITISH AFRICA 

Union of South Africa. — The Boers of Dutch origin migrated 
north-eastwards from the Cape in consequence of its acquisition 
by the British. Beyond the Orange River they formed the Orange 
Free State, and beyond the Vaal River the Transvaal. Here 
the}/ engaged in pastoral work and administered their states 
independently of the British Government. 

The discovery of gold in the Transvaal led to an immigration 
of many British subjects, and this to a conflict of interests which 
culminated in the Boer War of 1899-1902 and the annexation of 
the Transvaal and the Orange Free State to the British Empire. 
In 1910 the four colonies, the Cape Colony, Natal, the Transvaal 
and the Orange River Colony, were joined into the Union of 
South Africa with a common Parliament and administration, 
the constituent provinces having assigned to them the names 
given in the following paragraphs. The Parliament meets at 
Cape Town, while Pretoria is the administrative centre. 

The Cape of Good Hope is the largest and most populous 
province of the Union of South Africa, having an area more than 
twice that of the British Isles, but a population of about 4,000,000 
of whom about 800,000 are of European origin. It includes 
the Cape region (J) and the southern portions of the Kalahari 
and Lower Orange scrublands (F), and of the warm temperate 
easterft margins (O). 

The people are largely engaged in agriculture and pastoral 
industries. Maize (" mealies ”), oats and wheat are the chief 
cereals, and wine and fruits are produced, though not in large 
quantities, in the Cape region ; sheep farming is important, 
wool being one of the chief products of the province, while goat 
and cattle-rearing and ostrich-farming are of less importance. 
The chief mineral wealth is in diamonds, from the older fields of 
Kimberley, and newer ones in Namaqualand. Some coal is 
mined, chiefly at Indwe on the south-eastern margin of the 
plateau behind the port of East London. 

Railways from the interior reach the coast at several ports, 
the largest of which are Cape Town on Table Bay, with by far 
the greatest amount of trade, Port Elizabeth on Algoa Bay, and 
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East London. The line from Cape Town to Kimberley is carried 
through the part of the province called British Bechuanaland 
to Mafeking on the northern boundary, whence it proceeds 
through the arid or semi-arid Bechuanaland Protectorate into 
Rhodesia. From De Aar junction a branch goes north-west- 
ward, reaching the coast of South-west Africa at Liideritz and 
Walvis Bay. 

Natal— The province of Natal extends from the coast, where 
it forms part of the warm temperate region ( 0 ), to the Drakens- 
berg Mountains and the temperate grasslands (Gj. It has little 
more than 2,000,000 inhabitants, of whom very few are Euro- 
peans, Maize is the chief product, while sugar-cane and tea are 
cultivated on the coast plain ; sheep and cattle-rearing are also 
carried on. The mineral wealth is considerable/ coal and a 
little gold being the chief minerals worked. The coal deposits 
are mainly on the margin of the plateau, with Newcastle as the 
centre. Pietermaritzburg is the seat of local government, and 
Durban is at once the largest town and the chief port of the 
province. 

Orange Free State, — This province, which lies between the 
Orange and Yaal Rivers, consists mainly of the temperate 
grasslands (G), which as yet support a very small population of 
less than half a million people, engaged mainly in stock- 
farming and wheat and maize growing. The chief mineral 
product is diamonds, obtained from the region adjoining the 
Kimberley district. The provincial capital is Bloemfontein, in a 
central position and at the meeting-place of the chief railways. 

Transvaal. — The Transvaal extends from the Vaal to the 
Limpopo, comprising the northern part of the temperate grass- 
lands. It is larger than the Orange Free State, but the chief 
difference between the two provinces lies in the fact that the 
Transvaal has great mineral wealth, in addition to the pastoral 
and agricultural possibilities of the Veldt. By far the most 
important product is gold, mined in several parts, and especially 
from a ridge, the Witwatersrand (or Rand), which stretches for 


in consequence of the mining development, and is far larger than 
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the capital, Pretoria. Expensive machinery has to be employed 
in crushing the gold-bearing rock, and therefore great companies 
have been formed which employ native labour — white miners 
being comparatively few. Coal is abundant, and is now mined 
principally near Johannesburg, Diamonds are obtained from 
the south-west of the province. Maize, oranges, tobacco and 
wool are the chief farm products. 

Railways connect the Transvaal with the sea by four routes : 

(1) eastward through Portuguese territory to Lourenco Marques ; 

(2) southward through Natal to Durban; {3) south-westward 
through the Orange Free State to Port Elizabeth ; (4) an almost 
parallel route through Kimberley to Cape Town, by which most 
of the gold is conveyed. 

Between the Transvaal and Natal lies the small territory of 
Swaziland, a native state under the direct control of the British 
Government, as is also Basutoland, a rather larger and more 
rugged plateau between the Orange Free State and Natal. 

Rhodesia. — This area is divided into two parts : Southern 
Rhodesia, which includes Matabeleland and lies south of the 
Zambesi River, and Northern Rhodesia, which extends to the 
Belgian Congo and reaches Lake Tanganyika. Southern 
Rhodesia is a British self-governing colony, although it has 
only about 60,000 Europeans among a native population of 
twenty times that number. Northern Rhodesia is a British 
colony which has scarcely 10,000 white people to about one and a 
half million natives. Between Rhodesia and Lake Nyasa lies 
the Nyasaland Protectorate, which has a southward extension 
on either side of the Shire River. The whole area forms the 
south-eastern part of the savannah-lands (D). 

Although Rhodesia lies entirely within the tropics, the eleva- 
tion of much of the country renders the climate suitable for 
European occupation. At present, primitive agriculture and 
pastoral work are the chief occupations of the population, 
which is almost entirely native, but the cooler portions will 
grow wheat and maize. Granges are being cultivated, and large 
crops of tobacco are being raised by European settlers. The 
mineral resources are also considerable ; gold is widely distributed 
over Southern Rhodesia, coal of exceptionally good quality is 
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to be obtained, and copper, asbestos, zinc, chrome ore, cobalt 
and other minerals are also worked. The railway running 
north-eastward from the Cape, which it is hoped will become the 
“ Cape-to-Cairo ” line, crosses both Southern and North-western 
Rhodesia. In Southern Rhodesia the main line runs through the 
chief centres, Bulawayo and Salisbury, and connects the latter 
town with the port of Beira, in Portuguese territory, through 
which most of the overseas trade is carried on. From Bulawayo 
the railway runs into North-western Rhodesia, crossing the Zam- 
besi at the Victoria Falls, which will provide water-power in great 
amount. Thence it extends to the navigable reaches of the 
Congo. The port for the tobacco and plantation products of 
Nyasaland is Beira. 

Throughout British South Africa there are undeveloped 
agricultural and mineral resources, and this great area may be 
expected to maintain a European population several times as 
large as that at present occupying it. 

British East Africa. — This includes (i) The Zanzibar Pro- 
tectorate, consisting of the islands of Zanzibar and Pemba, from 
which cloves are the chief produce, (2) Kenya Colony and Pro- 
tectorate, including the coastal strip (the equatorial marginal 
region M), and a part of the eastern savannahs (D), and (3) the 
Uganda Protectorate, the plateau between the Albert Nyanza 
and the Victoria Nyanza. As In the savannah-lands farther 
south, so in British East Africa considerable agricultural develop- 
ment is probable, and the coastal strip is very fertile ; the mineral 
resources are not yet well known. A railway connects Victoria 
Nyanza with Mombasa, the chief port of British East Africa. 
Coffee from Kenya, cotton from Uganda and fibres from the 
coast are the chief exports. 

A protectorate has been established over the Somali Coast, on 
either side of Berbera on the Gulf of Aden. 

British West Africa.- — Of the British possessions in West 
Africa, Nigeria is the largest and most important. It is divided 
into two Protectorates, Southern Nigeria, which lies in the 
equatorial forest region (A), and Northern Nigeria, which belongs 
to the Sudanese savannah-lands (B) . These protectorates 
comprise one of the most densely populated parts of Africa 
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(see Fig. 113) and have very valuable agricultural resources, 
which are now being developed. From Southern Nigeria palm- 
oil and kernels, cocoa, ground-nuts and cotton are exported ; the 
last two are also obtained from the lower portions of Northern 
Nigeria, and in the higher portions cattle, sheep and goat-rearing 
are carried on. North of the Niger delta is a coal field, and 
valuable tin deposits are mined on the plateau. The chief port 
is Lagos, from which a railway leads inland to Northern Nigeria, 
but the lower Niger and its great tributary, the Benue, are the 
chief means of communication. The Hausa negroes engage in 
industries such as the making of cotton and leather goods at their 
capital, Kano, and trade from such centres as Sokoto and Yakuba 
with all parts of North Africa. The seat of the government of 
Southern Nigeria is Lagos ; the of Northern Nigeria is Zungem. 
The total population is over 20 millions. 

Smaller, but in many respects similar, are Gambia, producing 
ground nuts, Sierra Leone, producing palm nuts and oils and 
diamonds, and the Gold Coast Colony, a leading source of the 
world's supply of cacao as well as an exporter of gold. 

EGYPT AND THE ANGLO -EGYPTIAN SUDAN 

Egypt was declared an Independent State in February, 1922, 
and in 1936 an Anglo-Egyptian treaty of alliance recognised 
special British interest in the Suez Canal Zone— as a route to 
India and Australia. South of the 22nd Parallel lies the territory 
known as the Anglo-Egyptian Sudan, administered under the, 
joint control of the British and Egyptian Governments. 

The southern and eastern parts of the Anglo-Egyptian Sudan 
belong to the Sudanese savannah region (B) ; the rest, together 
with Egypt, is a part of the Sahara region (E) redeemed from the 
desert by the Nile, Upper Egypt is the narrow alhivium- 
covered valley, and Lower Egypt the delta of the river ; to 
both the annual floods bring water upon which the agriculture 
entirely depends. In Upper Egypt cereals are grown on the 
land after the annual submergence ; in Lower Egypt and the 
Fayum depression to the south-west of the delta, canals supply 
water from the river throughout the year, and here the fertile 
soil and the constant heat and moisture allow crops to be obtained 
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in quick succession — wheat, maize, cotton, rice and the sugar- 
cane being the most important products. On these the popula- 
tion of Egypt, about 17,000,000, largely subsists, and the necessity 
of efficient irrigation has led to extensive works, including great 
dams at Assuan and Sennar to regulate the supply of water. 
With irrigation the Anglo-Egyptian Sudan grows cotton. 

The value of the Nile as a means of communication is greatly 
lessened by the series of cataracts from that at Assuan to that 
below Khartoum where the Blue Nile joins the main river. One 
railway leads from the delta up to Assuan ; another crosses the 
desert from the second cataract at Wadi Haifa to Abu Hamed, 
avoiding the great western bend of the river, and then proceeds 
to Khartoum and El Obeid. From Atbara and Sennar lines cross 
the Nubian desert to Suakin and Port Sudan on the Red Sea. At 
the head of the delta stands Cairo, the capital of Egypt ; at the 
north-western corner is Alexandria, the chief port ; at the north- 
eastern corner is Port Said, at the entrance to the Suez Canal. 
This canal is in Egyptian territory, and the fact that it is largely 
used by British ships is one of the chief reasons for British 
influence in Egypt. Cotton is the chief export. 

FRENCH POSSESSIONS 

Algeria, of which Algiers is the chief town, and Tunis, whose 
capital bears the same name, form the eastern part of the Atlas 
region (H). They have passed into the possession of the French, 
who have extended their rule southward over most of the 
western Sahara and much of the Sudanese savannah-lands, 
reaching the Guinea coast at several points, and thus including 
a portion of the equatorial forest area; in the Congo region 
French territory extends south of the equator. 

From the Tell are obtained wine, olives, wheat and barley; 
the Plateau of the Shotts yields alfa or esparto grass (from which 
paper is made), and pastures many sheep. South of the Atlas 
the French have planted millions of date palms, even within the 
margin of the desert where wells have been sunk to obtain the 
necessary water. Caravans from this area cross the desert to 
Timbuctu. 

Madagascar has been annexed as a French Colony. Forest 
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and savannah-lands alike are productive, minerals are abundant, 
but communications are as yet very poor. The capital is 
| Antananarivo, in the highland region; and Tamatave is the 
; . chief port. 

FORMER GERMAN POSSESSIONS 

Togoland and the Kamerun Protectorate lie partly in the 
Sudanese savannah-land and partly in the coastal part of the 
equatorial forest ; they have been divided and are administered 
by Britain and France in connexion with the adjoining territories, 
under mandates from the League of Nations, while the ex-German 
I Tanganyika Territory is similarly administered by Britain. 

! German South-west Africa has been joined to the Union of South 
I Africa ; the northern part is of the savannah type (D) , but the 

[ south is semi-arid (F), and the coast is desert (K). 

i 

PORTUGUESE POSSESSIONS 

I In West Africa, the Portuguese territory of Angola includes a 
part of the equatorial forest region (A), a poorly watered coastal 
strip (K) and a richer elevated savannah-land (D) resembling the 
; adjoining territory of Rhodesia. The chief town is Loanda, one 
I ^ of the few good ports on the western coast of Africa. A small 
portion of the Guinea coast is Portuguese. Portuguese East 

( Africa, Mozambique, comprises most of the tropical eastern 
margin (N) with the ports Lourengo Marques, on Delagoa Bay, 
Mozambique and Beira, besides the navigable courses of the 
Limpopo and Zambesi. Sugar is the chief product. 

| ITALIAN POSSESSIONS 

j' Libya (Tripoli) is semi-arid with some fertile areas near the 

? coast, and the desert with some oases inland. 

■; Italian East Africa includes : Eritrea, of moderate fertility, 

: by the Red Sea ; Italian Somaliland, semi-arid or desert, by the 

; Indian Ocean ; Ethiopia (Abyssinia) in the interior. , Ethiopia 

* comprises the greater part of the Abyssinian Highlands (€), 

I together with portions of the savannah-lands (D) and the Somali 

I scrublands (L) in the east ; it has a population of about 8 millions, 

I and has considerable possibilities of agricultural and mineral 

§ development. It was annexed by Italy in 1936, and the seat of 

I government is Addis Ababa. 

I . 
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OTHER STATES 

Morocco occupies the eastern part of the Atlas region. 
It is in theory a monarchy, but actually divided into a small 
Tangier Zone, a larger Spanish Zone, and a much larger French 
Zone. The chief town and port is Casablanca, connected by 
rail with the towns of the interior. Agriculture is the main 
occupation, but there are varied mineral resources and phosphates 
are exported. South of Morocco is the Spanish territory of Rio 
de Oro. 

In the centre of Africa lies the huge area of the Belgian Congo, 
whence palm-oil and nuts, cotton, coffee and ivory are obtained. 
The mineral wealth is very great, and the chief exports are gold, 
copper, tin and diamonds. Communications are aided by the 
long navigable reaches of the Congo and its tributaries, and rail- 
ways avoid the rapids near the coast and in the interior, and also 
connect the mining Katanga region of the upper Congo with 
the Atlantic through Portuguese Angola. 

Near the western end of the forested Guinea coast is the 
republic, Liberia, originally a colony for freed American slaves* 

The Smaller African Islands.- — The Azores are a volcanic 
group rising from a submarine ridge ; they belong to Portugal 
and produce fruits. Madeira is also Portuguese and produces 
wine. It lies on the mail route to South Africa, and with an 
equable sunny climate is a resort for invalids. The Canary 
Islands are Spanish, and produce bananas and early vegetables ; 
on Gran Canaria is a fueling station. Fernando Po is also Spanish. 
The Cape Verde Islands, Sao Thome and Principe are Portuguese ; 
the two latter have valuable plantations of cacao. 

Ascension and St. Helena on the west, and Mauritius and the 
Seychelles on the east, are British and serve as fueling stations 
for the British navy. Reunion is French ; both this island and 
Mauritius export cane-sugar. 

Authorities and Books for Further Reading. 

W. Fitzgerald : Africa (Methuen). 

Giographie Universelle, Tomes 11-12 (Paris ; Colin). 

F. Jaeger : Afrika (Leipzig : Bibliographisches Institut) , 
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AUSTRALASIA 

AUSTRALIA— PHYSICAL CONDITIONS 

Shape, Position and Extent.— Australia is at once the smallest 
and the most isolated of the continents. The shallow waters 
of Torres and Bass Straits, less than ioo fathoms deep, separate 
it from the islands of New Guinea and Tasmania respectively. 
These are both of the continental type, and owe their separation 
to the erosion and subsidence of intervening land-masses. 

The continent is compact in shape, and has its greatest 
extension from west to east. It lies between parallels io° S. 
and 40° S., and is roughly bisected by the Tropic of Capricorn. 
Thus it does not extend into the equatorial belt, and is separated 
by a wide ocean from the Antarctic regions. To the east lies 
the island-studded Pacific, to the west the Indian Ocean. To 
the north the East Indian Archipelago forms a series of broken 
links between Australia and South-east Asia. 

Relief and Structure. — Main Divisions. Australia falls into 
three divisions : the western tableland, the eastern highlands, 
the central plains. These correspond to a western mass of very 
ancient rocks, long undisturbed; an eastern uplifted block, 
mainly of old rocks ; and a depressed area, in which extensive 
deposits of later sedimentary rocks have been laid down, and left 
undisturbed. There are no recent folded mountain ranges. 

The Western Tableland . This old tableland has a general 
altitude of less than 2,000 feet, but it is not absolutely level ; 
the MacDonnell Range and Musgrave Mountains, for example, 
rise above 3,000 feet. The steep edges or escarpments of the 
tableland when viewed from the sea-board appear like mountain 
ranges ; this is especially the case in the south-west, where they 
have received the names of Darling and Stirling Ranges, 
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The Eastern Highlands. These highlands are old uplifted 
peneplains which are being re-dissected by rain and stream 
erosion ; they, too, present steep escarpments seawards, while 
inland they slope more gradually towards the plains. When 
once their abrupt borders are surmounted, they are seen to have 
a plateau-like character, and cannot correctly be described as 
mountain ranges - the name Great Dividing Range sometimes 
applied to them is therefore misleading. Owing to the great 
diversity of the rocks of which the highlands are formed, there is 
a great variety of landscape, the harder rocks tending to form 
abrupt ridges while the softer present more rounded outlines. 
The greatest altitudes are found in the south and south-east, 
where various names, such as Australian Alps, Blue Mountains, 
Liverpool and New England Ranges have been given to different 
parts of the highlands. Mount Kosciusko, a flat-topped summit, 
rises above 7,000 feet, and is the highest point in Australia. 

Tasmania is an isolated portion of the eastern highlands, 
and presents the appearance of a plateau, deeply dissected 
by rivers. It has an altitude of over 5,000 feet in Ben Lomond. 

The Central Plains. These plains are for the most part under 
600 feet, and in the Lake Eyre depression sink below sea-level. 
To the south-east of the plains lie the South Australian Highlands, 
including Mount Lofty and Flinders Ranges, blocks of old rocks 
which overlook the depression containing the Gulf of St. Vincent, 
Spencer Gulf, and Lake Torrens. This depression is a rift valley, 
formed by the subsidence of a crustal block along parallel faults 
running from north to south. 

Minerals. — The most valuable minerals are usually associated 
with the more ancient rocks, Thus in Australia the mining 
districts are found mainly on the western tablelands and on the 
eastern highlands (including Tasmania), They only occur in 
the central plains where the later sedimentary rocks have been 
removed by erosion and the older foundation is exposed. Gold, 
silver, tin and copper are all mined in considerable quantities. 
Rocks containing productive coal-seams are found in the eastern 
highlands and near the south-west margin of the tableland. 
Those beds which crop out close to the shore to the north and 
south of Sydney in New South Wales are the most conveniently 
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situated for exploitation, and hence are at present the most 
valuable. 

Coasts. — The coasts have been mainly formed by fractures 
and subsidences, but in some places a slight uplift has added a 
narrow plain of later sediments to the continental area. That 
the mainland was once more extensive is shown by the sur- 
rounding islands, such as Kangaroo, Melville, and numerous 
smaller ones ; in their formation and structure they are exactly 
similar to the adjacent parts of the continent from which they 
have been separated. In the north-east the shoal waters, 
bordered by the Great Barrier Reef, mark the former extent of 
the land. This reef, which is the largest formation of living 
coral in the world, almost closes Torres Strait, and extends 
nearly to the Southern Tropic, beyond which limit the waters 
have not the uniformly high temperature necessary to the coral 
polyp. 

The uniformity of relief of the interior is matched by the 
unbroken nature of the coasts. The only important indenta- 
tions are Spencer Gulf and the Gulf of Carpentaria. The former 
is, as has already been explained, part of a rift valley. The 
latter is merely a part of the depression between the western 
tablelands and eastern highlands which has sunk below sea- 
level ; the waters which cover it are shallow. Lofty limestone 
cliffs border the Great Australian Bight in the south. 

CliUiate. — Although Australia is an island, there are two 
facts which combine to limit oceanic influences to its margins. 
In the first place its outline is almost unbroken, in the second 
place the higher lands are found near the coast and shut off the 
interior from the sea. Hence the greater part of the continent 
is characterized by extreme dryness and intense summer heat. 
If the mean annual isotherm of 2o° C, be taken as a criterion, 
only the south-west and south of the continent, with the eastern 
highlands south of latitude 25 0 S., lie outside what has been 
defined as the torrid zone (p. 132). In the hottest month 
(January) much of the interior lies above 26° C. (8o° F,), even 
allowing for the effect of altitude. In July, only a comparatively 
small area in the south-east, together with the extra-tropical 
eastern highlands, can be described as cool. On the Australian 
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Alps, the area above 3,000 feet has cold winters, the higher sum- 
mits having a July temperature below the freezing point. The 
range of temperature is nowhere excessive, owing to the mild 
winters ; on the margins it is less than io° C. (18 0 F.), while in 
the heart of the continent it is somewhat above 30° C. (54 0 F.). 
The presence of a great ocean instead of a land-mass on the pole- 
ward side of Australia accounts for the difference between its 
winter temperatures and those of North America or Asia in the 
same latitudes.. ■ 

The variation in the winds and rainfall is well illustrated 
by the seasonal rainfall map (see Fig. 83). In Northern Australia 
summer rains prevail; the high temperature in the interior 
is accompanied by low pressure, and the winds flowing towards 
this low pressure area from the equatorial seas precipitate their 
moisture over the land. The N.E. trade wind is drawn across 
the equator, and being deflected to the left becomes the N.W. 
monsoon of Australia. Towards autumn, as the sun moves 
northwards, the low pressure area also migrates, so that in this 
season only the northern fringe of the continent receives mon- 
soon rains. In Winter the interior of the continent forms part 
of the dry planetary high pressure belt, and the winds tend 
to be outflowing. It is noticeable, however, that these outflowing 
airs are not strong enough to alter the direction of the south-east 
trades, which still bring rain to the eastern highlands south of 
the tropic. r 

The southern parts of Australia lie in a region of summer 
drought; the chief rains are in the winter six months, when 
the procession of cyclones of the stormy westerly belt comes 
sufficiently far north to affect the continent. This winter pre- 
cipitation usually takes, the form of snow on the south-east 
highlands. The effect of the swing of the wind belts is also 
noticeable on the extra-tropical eastern margins. In the summer, 
when the trade belt has its most southerly position, the on-shore 
winds are reinforced by the low pressure in the interior which 
has already been noticed, and the whole of the east coast has 
rains. In the winter, when this belt has moved northwards, the 
moving cyclones bring rains to the east coast as far north as 
about latitude 30° S. Tasmania, with its more southerly position, 
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lies always in the path of the cyclones of the stormy westerly 
belt, and so has rain at all seasons. 

The mean annual rainfall map (see Fig. 84) shows how the 
heavy rains are confined to the coastal belts and the highlands. 
Everywhere the rainfall diminishes rapidly towards the interior. 
The seaward faces of the eastern highlands have over 40 inches, 
those of the south-western edges of the tableland over 30 inches. 
The broadest belt of heavy rains is in the north, where the 
summer monsoon winds prevail for over six months. The effect 
of relief may be noticed in Mount Lofty and Flinders Ranges 
and in the Australian Alps, which lie in the path of the stormy 
westerlies, and have a heavier precipitation than -the neigh- 
bouring lowlands. In Tasmania the effect of the prevailing 
wind direction is to give a heavier rainfall in the west than in 
the east. It is important to notice how great an area of Australia 
has less than 10 inches of rain. As is the case in the other 
continents, this very dry region extends right to the west coast, 
and separates the inter-tropical area with summer rains from the 
extra-tropical area with winter rains. 

In addition to the disadvantage of low rainfall over extensive 
areas, Australia suffers at irregular intervals from droughts, when 
the rains for the year fail almost entirely. Fortunately these 
droughts do not occur over the whole country simultaneously, 
since the rainfall in different parts is determined by three separate 
wind systems, the monsoons, the trades, and the westerlies. 

Australia may be divided into four climate regions (see 
Fig. 86). 

1. The northern tropical monsoon region, with high temper- 
atures throughout the year and heavy summer rains. 

2. The eastern highlands, with rain at all seasons, with cool 
winters, and without excessive heat in summer. 

3. The southern or <f Mediterranean ” region, with hot sum- 
mers, warm or cool winters, and with summer drought. 

4. The interior region, with low rainfall, great summer heat, 
and warm winters. Here, owing to the dry air, the insolation 
and radiation are both rapid, so that the day and night temper- 
atures show excessive contrasts, although the mean temperatures 
are not abnormal. 
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Rivers and Lakes. — The extreme dryness of Australia is the 
cause of its poverty in rivers. According to the relief, two 
types may be distinguished, those with short swift courses, 
flowing down the steep continental margins, and those with 
long sluggish courses flowing over the level interior. Their 
regime varies according to the seasonal distribution of the rains 
and to the evaporation. In the eastern highlands, where there 
is rain at all seasons, the rivers flow perennially, although the 
discharge is somewhat lessened in spring and summer owing to 
evaporation and the needs of the vegetation. In the monsoon 
region, with markedly seasonal rains, the rivers flow perennially, 
but with a marked difference in volume between the wet and 
dry seasons. In the dry interior, and on the dry western margins, 
the rivers only flow after exceptional rains, and are usually a 
mere chain of water-holes. 

The rivers of the well-watered eastern margins are very 
actively dissecting the highlands, in which they have cut deep 
gorges ; they have not yet smoothed their profiles, and are often 
broken by rapids and waterfalls. When they reach the coastal 
plain or the sea, the mdden-i change of slope causes an abundant 
deposit of rock waste, so that fertile alluvial plains, deltas and 
sand-bars are built up. Among the eastern rivers, the Hunter, 
entering the sea at Newcastle, may be mentioned. It has cut 
an exceptionally wide valley back into the highlands, making 
an important gap; this is owing to the unresistant nature of 
the carboniferous rocks over which it flows. Farther north, 
the Fitzroy and Burdekin, with their tributaries, have cut 
valleys parallel to the coast, before turning sharply towards 
the sea. The explanation of this is that here the graining of 
the rocks is parallel to the fractured shore-line, and the extensive 
longitudinal valleys have been carved out along yielding strata. 

The rivers of the interior mostly gather into two great basins, 
the inland drainage area of Lake Eyre, and the Darling-Murray 
basin draining to the Southern Ocean. The streams from the 
Queensland highlands, flowing towards Lake Eyre, rapidly 
dimmish by evaporation and by percolation through the surface, 
and at last the beds become quite dry, or have only occasional 
water-holes. Such are the Diamentina and Cooper’s Creek. 
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Lakes Eyre, Torrens and Gairdner are not great expanses of 
water, but stretches of sun-baked mud dotted over with saline 
swamps and shallow salt lakes, which only occasionally unite 
into single sheets. 

The head-waters of the Darling-Murray river system are 
similar to the eastward-flowing streams of the highlands ; their 
abundant waters rush rapidly through steep-sided valleys. But 
when they reach the uniformly level plains their velocity is 
checked, they can no longer carry their load of rock waste, so 
that they have gradually raised their banks and their, beds, and 
in some places flow at a level of several feet above that of the 
surrounding country. This leads to disastrous floods when 
exceptional rains occur in the highlands. During the spring 
and summer the great evaporation causes the rivers rapidly to 
dwindle in volume, and by the autumn they are at their lowest. 
The Murray itself is exceptional, for it is fed throughout the 
spring by the snows of the Australian Alps, and so its volume 
is less diminished. At its mouth the Darling-Murray falls 
into a large lagoon, Lake Alexandrina, but the opening of this 
lagoon into the sea is narrow, shallow and encumbered by shifting 
sand-banks. The rivers are navigable during winter and spring, 
but large volumes of water are being drawn off for irrigation 
purposes, which lessens the value of the system as a water-way* 

The lack of rainfall on the plains has been partly compensated 
for* by the discovery of underground water. In south-western 
Queensland and the adjoining portions of New South Wales 
and South Australia hundreds of borings have been made from 
which the water flows without pumping. These wells are 
valuable both for irrigation and for watering the stock. 

Soils. — In the eastern and south-eastern highlands, including 
Tasmania, the great variety of rocks leads to a great variety of 
soils, sterile sandstones being found side by side with fertile 
shales or limestones. The margins of these highlands were in a 
long past age the scene of volcanic outbursts, and from the 
weathered basalts is derived an exceptionally rich dark-coloured 
soil. The alluvium brought down by the swift-flowing rivers 
has already been mentioned. On the interior plains, in addition, 
to- the river deposits, the sedi inert lary rocks themselves yield a 
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very fertile soil. Attention lias already been drawn (see p. 154) 
to the fact that the soils in arid regions tend to preserve an 
exceptionally high proportion of valuable mineral constituents, 
which in wetter regions are gradually washed out. In some 
parts of the interior there are great stretches of shifting sand, 
often piled by the wind into dunes, and areas where by the 
removal of finer particles nothing but pebbles and stones remains; 
such regions are sterile. In the moist hot tropical belt the soils 
are usually deep and fertile. 

Vegetation. — In a dry continent like Australia the vegeta- 
tion naturally assumes forms which are resistant to drought. 
For instance, on many trees the leaves hang vertically in order 
to avoid the direct rays of the sun, or they are protected on both 
sides by a thick skin, which gives them a dull or olive-green tint. 
The characteristic plant is the eucalyptus, of which there are a 
great many varieties, ranging from small shrubs to trees of 
gigantic stature; different kinds of acacia, both shrubs and 
trees, are also very common. The eucalypti are known often 
as gum trees, the acacias as wattles. 

The forested area is confined to the well-watered margins 
and highlands. It corresponds roughly to the regions with 
over 30 inches of rain in extra-tropical and over 40 inches in 
tropical latitudes. In the dense forests of the monsoon region 
there are many palms, bamboos, wild bananas and orchids, 
often laced together with a tangle of wild vines. There are also 
some valuable timber trees such as sandalwood. On the coasts 
mangrove swamps are found. In Queensland the term f< scrub ” 
is used to denote a forest growth, for example the brigalow scrub 
is composed of acacias. Towards the south the sub-tropical 
and temperate forests occur. These are more open than the 
monsoon forest ; gum trees predominate, and there is an abun- 
dance of tree-ferns. The highlands are only partially forested, 
and include some rich grassland areas, such as the Darling and 
Liverpool Downs. On the Australian Alps and the Tasmanian 
plateaus the heavier rainfall is accompanied by a denser forest 
growth. In the Mediterranean type of region the most impor- 
tant forests are those of the jarrah and karri trees, two varieties 
of eucalyptus yielding good timber which are found in south- 
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west Australia. Over much of this region a scrub or heath-like 
vegetation is found, where shrubs and low bushes predominate. 
These heaths are remarkable in spring for their profusion of 
bright flowers. The mallee scrub of the Lower Murray basin 
is composed largely of dwarf eucalyptus of the size of large 
shrubs. Mingled with the heath and scrub are patches and 
sometimes wide stretches of good grassland. 

On the landward side of the forest belt of the north and 
east is a region which on the whole may be described as savannah 
and steppe. A profusion of deep-rooted grasses is found, and 
the trees, chiefly gums and wattles, grow singly, or in clumps, 
or along the watercourses. The vegetation varies, however, 
with the soil, and the grasses sometimes give place to a scrub 
of thorny dwarf acacias, or of succulent salt-bush. 

In the yet drier parts of the interior there are great sandy 
and stony deserts. Among these, considerable areas are covered 
with spinifex, a tall, sharp-pointed, spear-like grass which grows 
in clumps. But where there is underground water, or where 
some mountain range causes more frequent rains, there are 
found wiry grasses, low bushes, and fleshy succulent plants. 
No definite boundary lines can be drawn between grassland 
scrub and desert. Like all arid regions, the interior of Australia 
presents a totally different aspect before and after a period of 
drought. The landscape may be bare and brown, with all the 
appearance of a lifeless desert, until a heavy rainfall occurs, 
when at once the ground becomes carpeted with green grasses 
and gaily coloured flowers. 

Animals. — Australia has long been separated by the sea 
from the other great continents, so that most of its animals 
belong to species not found elsewhere. There are no large grazing 
animals with the exception of the peculiar kangaroo, and as a 
result there are no very large flesh-eating animals, the largest 
being the dingo or native dog on the mainland, and the Tasmanian 
wolf in Tasmania. In the forested regions there are many 
animals adapted to life in trees, such as the flying squirrels, 
opossums, tree-kangaroos, tree-snakes, tree-frogs, and the native 
bear, a sloth-like animal feeding on leaves. Parrakeets and 
parrots abound, and in the northern forests there are fruit-eating 



bats. The open grassy plains and scru Dianas 01 me mteixui 
are the home of grazing animals, such as the kangaroos, wallabies, 
and two kinds of flightless birds, the emu and cassowary. . Here, 
too, burrowing animals, living on such food as worms, insects, 
grubs, roots and leaves, are very numerous: among them are 
' > “rabbit,” the wombats and kangaroo rats. The 
- * " L rabbit into Australia was disastrous, 

to the absence of its natural enemies, such as the fox, 
stoat and weasel, it multiplied so rapidly as to do great injury 
Rabbit-skins are a considerable export. 

particularly valuable for their 
they there- 


the native " rabbit 
introduction of the European 
for, owing ", 


to the vegetation. 

Few of the Australian animals are 
flesh or fur, and none are capable of domestication 
fore tend to be driven into the poorer unoccupied regions, and 
will gradually disappear. The camel has^ been successfully 
introduced for transport purposes into the arid interior. 

NATURAL REGIONS 

The Northern and Eastern Coastal Belts. (B). These regions 
are characterized by a small temperature range and an abun- 
dant rainfall (over 40 inches), the vegetation is of the forest 
type, and they are suitable for agriculture. Region B l has a 
temperate climate, vegetation and products ; B2 is a warm 
temperate belt ; and B 3 has the climate, vegetation and pro- 
ducts of a well-watered tropical monsoon region. 

The Eastern Highlands (H).— These regions have a moderate 
rainfall (about 30 inches) and, as their yegetation of mixed 
forest and grassland suggests, they are suitable for both agri- 
cultural and pastoral industries, including dairying ; they are 
also rich in minerals. The extra-tropical highlands include 
nf Tacmanifl and the Australian Alps, which are more 
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The Interior (I) . — This is the arid desert and semi-desert 
region with marked temperature changes. Its economic value 
lies mainly in the existence of minerals, especially gold, in the 
ancient rocks of the western tableland. 
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POLITICAL AND ECONOMIC CONDITIONS 

Historical and Political Survey. — At the beginning of the 
seventeenth century Torres discovered the strait which has been 
named after him ; soon after this several Dutch navigators 
sighted the shores of the continent, and in 1642 the Dutch sailor, 
Tasman discovered Tasmania, though he thought it to be part 
of the mainland. At the end of the century the Englishman, 
Dampier found the north-west shores. These discoveries led 
to no results, partly because the Dutch wished to trade and the 
land offered no products which they desired, but still more because 
at most points that were reached the coasts were backed by 
inhospitable lands, particularly mangrove swamps in the north, 
the deserts in the north-west, and long stretches of bare cliff in 
the south. 

It was not until the end of the eighteenth century, when 
Captain Cook sailed along the fertile eastern coast, that the 
continent became really known. In consequence of his report, 
a penal settlement was formed at Botany Bay, and shortly 
afterwards was removed to the spacious harbour of Port Jackson. 
There Sydney was built, and when the free colony of New South 
Wales developed, this town became the seat of government. 

At the beginning of the nineteenth century, a period of 
unusual drought incited the settlers to cross the Blue Mountains, 
and henceforth settlements were slowly made both along and 
behind the eastern and south-eastern coasts. 

Very early a convict station was placed in Tasmania on the 
site of Hobart, and in 1825 Brisbane, now the capital of Queens- 
land, was founded. About ten years later settlers took up 
lands by the lake-like inlet of Port Philip, where later Mel- 
bourne grew up and became the capital of Victoria. At about 
the same period the present capital of South Australia, Adelaide, 
was founded on the shores of St. Vincent Gulf. Of the western 
half of the continent only the wooded south-west corner attracted 
colonists, and here the “ Swan River Settlement ” gave rise to 
Perth, now the capital of West Australia. 

The regions around these six centres gradually became popu- 
lated, formed separate Colonies, and were granted the right of 
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independent government. Pastoral work, agriculture and 
forestry were undertaken by the settlers, but the most notable 
immigrations were due to the discovery of gold. Thus the 
discovery of gold at Bathurst in New South Wales in 1851, 
followed almost immediately by still greater finds in Victoria, 
led to the sudden influx of hundreds of thousands of people. 

The six States, New South Wales, Victoria, Queensland, 
South Australia, West Australia and Tasmania, united in 1901 
to form the Commonwealth of Australia, but they retain their 
own governments for local affairs. 1 It was enacted that a new 
capital for the Commonwealth should be created in New South 
Wales, at a distance of not less than 100 miles from Sydney. 
Canberra, situated about 150 miles south-west of Sydney in 
a valley draining into the upper Murrumbidgee, was selected 
as the site of the Federal Capital and opened in 1927. 

The favourable climate of the south-east of the continent 
is the chief cause of the fact that three-quarters of the total 
population of seven millions are found in New South Wales, 
Victoria, and the adjoining portion of South Australia. 

Since the continent occupies about 3,000,000 square miles, this 
population is extremely scanty. The sparseness is least in 
Victoria, where there is an average of 21 persons to the square 
mile, but becomes more marked as one considers the States 
lying farther from this as a centre. Thus the average number 
of people to the square mile in Tasmania is 9, in New South 
Wales 9, in Queensland 1, in South Australia 1, and in West 
Australia 0.5. Even allowing for the barrenness of much of 
the country it is obvious that there is opportunity for the popu- 
lation to increase to far more than its present amount. Indeed, 
the lack of labour is a difficulty in the development of the 
industries, specially hindering the manufactures of the south- 
east and the agriculture of the north-east. 

In much of the hot, moist northern part of the continent the 
climate, although suited to the growth of such commodities as 
rice, sugar and cotton, is not favourable to the carrying on of the 
work by white men. Nevertheless, legislation has prohibited 

1 Northern Australia is administered by the Federal Government. 
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the importation of Kanaka labourers from the South Seas Islands 
and has restricted the immigration of Asiatics. This policy of 
a " White Australia " must postpone the development of the 
northern portion of the country, but it is hoped that with the 
increased knowledge of tropical diseases and of the best methods 
of living in such regions, a white population may adequately 
occupy them as well as the more temperate parts of Australia. 

Pastoral Work and Agriculture. — As the sparseness of the 
population would suggest, only a very small proportion of 
Australia (about i per cent.) is cultivated. The well-watered 
coastal lands of the south-east are well used, and so are the winter- 
rain regions of the extreme south-west and near Adelaide, but the 
hot north is scarcely touched and the interior is too arid for cultiva- 
tion except where water is obtained by wells or (as in the Murray 
basin) brought by rivers and irrigation canals from the mountains. 

Of this cultivated land more than half is under wheat, one of 
the chief sources of wealth ; it is grown in the cooler southern 
half of the continent in the area where the annual rainfall is 
about 20 inches. Of this Victoria and New South Wales each 
produce one-third, almost entirely within a belt extending behind 
the coast with a width of 200 miles (B 2 , H 2 ), while most of the 
remainder comes from South Australia east of Spencer Gulf (M 2 ). 
Only in two States does any other cereal rival wheat, maize being 
grown to a considerable extent near the tropic in Queensland (B 8 ) 
and oats in the cooler Tasmania (B 1 ) . Much hay is also produced. 

Behind the eastern coast of Queensland (B 3 ) about as much 
land is devoted to the sugar-cane as to either wheat or maize ; 
a comparatively small amount of sugar-cane is also grown in the 
adjoining part of New South Wales. In this well-watered sub- 
tropical north-east coast region some cotton is also grown, with 
tobacco and even a little rice. 

In the region with the Mediterranean type of climate the 
vine is cultivated, though to an extent not at all comparable 
with that in the great vine-growing districts of Europe. The 
yield is greatest in Victoria and South Australia (M 2 and M 3 ), 
and there is now an export of wine to England. 

In the same “Mediterranean” region the typical fruits are 
grown, particularly currants, figs, almonds, apricots and peaches. 
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Oranges, too, are grown in these regions, and their cultivation 
extends, as a somewhat important industry, northward into New 
South Wales and beyond that region into Queensland, where such 
tropical products as melons, bananas, and pineapples also appear. 
Apples are grown largely in Victoria and Tasmania ; in this 
latter State fruit culture is important and gives rise to the making 
and export of jam. 

The cultivated area has increased owing to the growth of 
population, the extension of railways, the provision of better steam- 
ship transport to foreign markets, and the extension of irrigation, 
Consequently lands at first used only for grazing are now farmed. 

The pastoral industries also have benefited by the same 
developments, and they are now, as in the past, of great impor- 
tance ; sheep and cattle being reared in very large numbers. 
Occasional droughts have brought about great variations in the 
numbers of the animals, but nevertheless Australia ranks first 
among the countries of the world in the supply of wool, and high 
in the production of meat and dairy produce. 

The sheep are reared partly in the cool and well-watered 
regions of the south in which wheat is grown, and partly in the 
drier areas of the interior where the rainfall is over 10 inches 
per annum. Of special importance are the " downs " and plains 
behind the coastal uplands of New South Wales, and the 
" Riverina ” district farther west ; the corresponding areas of 
Victoria and Queensland also have many sheep. 

Cattle are kept partly in the cooler regions with more rain, 
e.g. the coastal belts of Victoria and New South Wales, and in 
these areas the dairying industry is centred ; they are also 
reared in the warmer part of the continent, mainly in Queensland, 
and to a less extent in the Northern Territory and West Australia. 

Mining and Manufacture.— Gold ranks with wool and wheat 
as one of the chief productions of Australia. The great dis- 
coveries of gold in the eastern highlands in the middle of last 
century caused the production of this metal to reach its maximum 
shortly afterwards, and another great increase followed the finds 
in the western tableland during the last decade of the century ; 
but in recent years the output has declined, although the 
resources are not exhausted. Until recently the three States 
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of the eastern highlands were the most productive; of these 
Victoria took the leading place, as exceptionally rich deposits 
were found at several places in this State, notably at Ballarat 
and Bendigo ; in Queensland there were valuable fields round 
Charters Towers. Now, however, the greater part of the supply 
comes from West Australia, for the great tableland of ancient 
rock contains enormous stores of gold, which have led the 
miners even into the desert interior. In the south, mining has 
extended past the Southern Cross area to Kalgoorlie (to which 
water was pumped from near Perth) and thence in various direc- 
tions even to the Mount Margaret area. In the centre are the 
Mount Magnet and Murchison fields. In the north-west is the 
Bilberry district and in the north-east the Kimberley region. 

Most other minerals come from the Eastern Highlands, 
either on the mainland or in Tasmania, Silver and lead, largely 
obtained together, are mined in Queensland and in Tasmania, 
copper in the same States, tin in the highlands of all the eastern 
States, and zinc in New South Wales and Tasmania. Another 
important mineral region is Broken Hill, in the west of New South 
Wales ; it is similar in structure to the old rocks forming the 
Eastern Highlands, with much silver, lead and zinc. 

As regards coal, nearly all the annual supply of 14 million 
tons comes from New South Wales, where Newcastle is the 
appropriately named centre. Although this yield is only a small 
fraction of that of the British Isles, the total deposits are estimated 
to be equal to those of the British Isles. 

The resources of iron ore are even less developed, but the 
output has recently increased and there are valuable ores widely 
distributed over the continent. 

Manufactures are developing slowly, though their growth 
for the supply of home needs was aided by the relative isolation 
of Australia from the older industrial countries during the war of 
1914-18. The chief industries are in New South Wales and 
Victoria and include the making of iron and steel goods at 
Lithgow in a coalmining area, the refining of sugar, and the 
spinning and weaving of wool. In general they are concerned with 
the working of home-produced materials to satisfy the home-needs 
for food, clothing, housing and transport by road and rail. 
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Communications and Commerce.~-The rivers of Australia 
do not afford good means of communication: (see above), and 
the opening up of the country has therefore been largely dependent 
upon the construction of railroads. These have been directed 
inland from many points along- the coast, gradually extending 
into the interior, while other lines have linked together the 
coastal settlements, but at present only in the south-east is there 
a network of lines. The short railway near Port Darwin in the 
north is still isolated, but the line from Perth to Adelaide is 
complete. The telegraph, however, crosses the continent from 
Spencer Gulf northwards to Port Darwin. 

The largest cities of Australia are, without exception, ports, 
Sydney and Melbourne each have about a million inhabitants, 
and together account for not far from one-third of the whole 
population. As natural centres of the most productive regions 
they draw to themselves a large proportion of the trade, both 
home and foreign. Next in importance is Adelaide and after 
that Brisbane, each on the margin of the better populated area 
of the south-east of the continent. Beside these capitals, which of 
course owe some of their growth to the fact that they are political 
centres, only Newcastle is of any considerable size, but Rock- 
hampton, a growing port in Queensland, is favourably placed 
on the Fitzroy River, and has connexion by rail with a rich 
stock-raising and mining hinderiand. 

In Western Australia, Perth, the seat of the government, is 
smaller than the other capitals, and Hobart in Tasmania is quite 
a small city. f, flhh 

The exports reflect the nature of the production — wool being 
the most valuable, followed by wheat and flour, meat, dairy 
produce, hides and skins, and metals, especially gold and lead ; 
the chief imports consist of motor cars and machinery, petroleum, 
cotton and silk goods, chemicals, rubber, tea and tobacco. 

NEW ZEALAND-PHYSICAL CONDITIONS 

Position and Extent. — New Zealand consists of a group of 
islands lying about 1,000 miles south-east of Australia, and 
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stretching between latitudes 34 0 S. and 47 0 S. The islands, 
which are fragments of a greater land-mass once linked up with 
New Guinea and Eastern Australia, are separated by shallow 
straits : Cook Strait between North and South Islands, and 
Foveaux Strait between South Island and the much smaller 
Stewart Island. 

Relief, Structure and Drainage. — New Zealand is essentially 
a mountainous country, and the general trend of the feature 
lines is from north-east to south-west, as is seen both in the 
mountain ranges and the coast-lines. Folded mountains stretch 
through North Island and through about two-thirds of the 
length of South Island, where they attain their greatest height 
and importance as the Southern Alps. The southernmost por- 
tions of the highlands of South Island have been carved out by 
erosion from an uplifted peneplain, itself the relic of an older 
mountain system in which the trend lines were from north-west 
to south-east ; this older direction of folding is repeated in the 
Auckland Peninsula in North Island. Crustal disturbances 
have not yet ceased in these islands ; a line of active and extinct 
volcanoes, hot springs and geysers follows the newer north-east 
to south-west direction, stretching from White Island in the 
Bay of Plenty to Mount Raupehu (9,000 feet) in North Island, 
and earthquakes are not uncommon. 

The lofty Southern Alps bear a number of large glaciers, 
and together with the highlands farther south, were covered 
by an ice-sheet during the Ice Age (Fig. 33) . Many of the ice- 
deepened or moraine-dammed valleys now contain picturesque 
lakes, and along the south-west coast where the glaciers once 
reached the sea there is a series of fiords. 

The most important lowlands of New Zealand are the Canter- 
bury Plains, which lie to the east of the Southern Alps and 
are largely built up of alluvium brought down by the mountain 
torrents. The Alps form a barrier to communication between 
the eastern plains and the western coastal district, which is rich 
in coal and gold: the chief route lies through the Otira Gorge 
and across Arthur Pass. 

Climate. — New Zealand lies in the track of the stormy westerly 
winds, and has in general abundant cyclonic and relief rains; 



As regards natural regions, New Zealand belongs to the 
western temperate marginal type, North Island bearing some 
resemblance to those areas of Western Europe and Western 
North America which are marked as transitional between this 
and the Mediterranean type. 

POLITICAL AND ECONOMIC CONDITIONS 

Tasman discovered the islands in the middle of the seven- 
teenth century, they were reported upon by Cook at the end of 
the eighteenth century, a few missionaries and traders settled 
upon them in the early part of the nineteenth century, but 
colonization and annexation by Britain did not take place till 
1840, Now the islands form a self-governing ” Dominion/' 
yet the population is about one and a half million in a region 
almost comparable in size and resources to the British Isles. 
The seat of government is Wellington, a small city at the extreme 
south of North Island, and therefore placed centrally as regards 
the whole Dominion. 
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the Canterbury Plains, which are sheltered under the lee of the 
Alps, form an exception, and have only a moderate rainfall: 
because of their situation they are also subject to a hot dry wind 
of the foehn type (see p. 130). Owing to the prevailing oceanic 
influences the temperature range is everywhere small; the 
winters are mild, and the summers not excessively hot. 

Vegetation and Animals. — In consequence of the mild winters 
and the abundance of rainfall through the year, the forests, 
which are of the broad-leaved type/are largely evergreen. The 
kauri pine, which grows in North Island, is a valuable timber 
tree, and beautiful tree-ferns are everywhere common. The 
forests are most dense on the wet western slopes of the mountains, 
on the drier eastern plains there are natural meadows, and on 
the higher mountain ranges Alpine pastures. Much of the land 
has been cleared of trees and sown with grasses. 

The long separation of New Zealand from the neighbouring 
land-masses accounts for the number of animals of peculiar 
types, as for example the wingless birds, of which the largest, the 
moa, has now become extinct/;/':^ 
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The extremely early stage of economic development is 
shown by the fact that the chief occupations of the people are 
connected with the rearing of sheep and cattle. The former 
are by far the more numerous, amounting to thirty million and 
giving a quantity of wool equal to one-third of that obtained 
from the whole of Australia ; moreover, great quantities of 
lamb are frozen for export. The pastures are far richer than 
those of Australia, for large areas are covered with specially 
sown grasses. The Canterbury Plains are famous grazing lands, 
yielding besides wool and meat from sheep, dairy produce from 
cattle. Dairy cattle, however, are most numerous in North 
Island. 

Only a very small proportion of the land is under crops 
other than grass— oats and wheat being the most important, and 
nearly one-fifth of the country is covered with forest, from which 
much timber is cut. Although at present very large tracts of 
country are scarcely utilized, only about one-eighth of the land 
need be regarded as destined to be permanently unproductive. 

Mineral production is not great, for although gold-mining 
greatly aided settlement in earlier days, little gold is now obtained. 
Small amounts of coal, and a little iron, are produced in both 
islands. Water-power is abundant in the well-watered western 
mountains of South Islands but it is being developed only slowly. 
Industrial advance is correspondingly slow. 

There are no large cities in the Dominion, the most consider- 
able being distributed at approximately equal distances along 
the length of the islands. They are Auckland in the north, 
Wellington on Cook Strait, Christchurch on the Canterbury Plains, 
and Dunedin in the south, and of these Auckland has recently 
outstripped its rivals and now has about 200,000 inhabitants. 

The pastoral industries account for the fact that wool, butter 
and meat are the most valuable exports ; next in value comes more 
pastoral produce, viz., cheese, hides, skins and leather and 
preserved milk. As in the case of Australia, the chief imports 
are iron and steel goods and machinery, and textiles. With 
the exception of Christchurch, which has as its port the neigh- 
bouring town of Lyttleton, the four towns mentioned above are 
also the largest ports of the Dominion. 
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NEW GUINEA 

The large island of New Guinea consists of a highland region 
in the north and east with lofty mountain ranges running through- 
out its length, and a lowland area separated from Australia by 
the shallow Torres Strait. The climate of the lowlands is of the 
equatorial type, always hot and moist, and the vegetation takes 
the form of dense equatorial forest, varied in some localities 
by savannahs. The animals resemble those of Australia and 
include the cassowary, wallaby and tree-kangaroo.* The climate 
and rich soil are suitable for tropical agriculture, and the natural 
forest products include coco-nuts and sago-palms, cabinet- woods 
and rubber. Much of the country is little, known, but it is said 
to be rich in minerals. The south-eastern portion, Papua belongs 
to Great Britain, the eastern to Holland, while the north-east, 
which was German, is administered by Australia. 

THE PACIFIC ISLANDS 

The numerous Pacific Islands are of two types, the high 
and the low ; the former are of volcanic origin, the cones often 
rising to an altitude of many thousands of feet, while the latter 
are mere coral reefs or atolls, usually less than 12 feet above 
sea-level. All the islands have a luxuriant vegetation. 

Among the larger volcanic groups are the Fiji Islands, which 
are 'British, and have a population of over 200,000, The 
export of greatest value is sugar, followed by copra, and there 
are sugar-, soap-, timber- and fibre-works on the islands. The 
Hawaii or Sandwich Islands, in the Northern Pacific, were, 
annexed to the United States in 1898. They have a population of 
nearly half a million, few being Hawaiians and many Japanese. 
The sugar industry is very important, and Is carried on by the 
most up-to-date methods. The output amounts to about a 
million tons annually, the bulk of which is shipped to the United 
States. Pineapples are also very largely grown for export, 
Honolulu, the capital of Hawaii, is an important port of call 
for vessels crossing the Pacific from San Francisco to Japan, 
China, New Zealand and Australia. The United States has also 
naval stations at Guam in the La drone Islands, and . at one 
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Wear, R., 272, 290 
Weathering, 51 
Wednesbury, 293 
Wet-bo, 393 * 

Welland, R., 280 ; Canal, 436 

Wellington, SOS, 504 

Wells, 60,81 :■ ■■■'■■ : 

Welshpool, 284 

Weser, R., 81(1, 839, 859, 361. 

West Australia, 497, 409, 50! , 

: Bromwich, 293 ; Coast Route, 
272 ; Ham, 296; Indie*,: 129, : 
144, 210, 214 , 218, 439, 448, 
449; Riding,, 291 
Wcsterwaldj 309 
WestjphaKaa Gate, 810, 801* 
Wexford Harbour, S99 
Wey, R., 283 it-.:; . , Yt 

Wharfe, R., 278 
Wheat, 200-202 
Whirlpools, 142 
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White Horse Hills, 281 ,* Island 
(N.Z.), 502 ; Nile, 488 ; Sea, 
305, 307 

Whitehaven, 289 
White Russia, 378, 874 ; Lan- 
guage, 365 : 

Whitesea, 377, 378 
Wick, 286 

Wicklow Mts., 264, . 284, 285 : 
Widnes, 292 
Wigan, 292 

Wind Charts, 252 ; Erosion, 53, 
55 

Winds, Distribution, 104; Mon- 
soon, 103, 104, 105; Planet- 
ary, 102; Trade, 102, 142; 
Westerly, 103, 105 
Windermere, 271 
Windrush, R., 283 
Winnipeg, 202, 434, 4S6 ; Lake, 
420 

Winnipegosis, L., 421 
Witham, R., 280, 295 
Witwatersrand, 478 " : 

Workington, 280 : 
Wolverhampton, 298 
Woolly Hair, 168 
W tipper, K,, 358 
Wuppertal, 858 
Wye, R., 278, Mi 


Yablonoi Mts., 391 
Yakuba, 481 
Yakuts, 174 

Yangtse-kiaug, 142, 382, 898, 
404, 405 
Yare, R„ £88 
Yarmouth, 207 

Yekateringburg (see..SyerdI«wslt|: : . 
Yellow-head Pass, 437 
Yellow Sea, 392 
Yellowstone Park, 420 
"Yemen, 418, 418''. ■ 

' Yenrsei, R., 234, 890, '891".':.': 
Yezo, 174 
Yokohama, 407 
Yonne, R., 306, 348, 848 TY 
Ybdci SieT. 

Yorkshire, 223 ; Moors, 279; 

.. Ouse, 273 , 280 ; Wolds, 281 t 
Yucatan, 440, 448 
Yugoslavia, Yugoslavg,86fi, 1 
Yukon, R., 242, 420, 426 


Zahera, Pass of, 309, 849, .8114. 
Zagreb, 887 
Zagros Mts., 392 
/ ur brsi, R , 409, 483 
'Zaasibar, 184,480. : 

Zaragoza, 382 .- 
"Zealand, "36«. : ' 

Zenith, 13 

Zone*, 85, 124, 132 >. 

Zuider Zee, 800, 852 
Zulus, 5 84, 186 
Z tangent, 481 
Zurich, 

Zwartfbcrgcn, 446 


